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ABSTRACT 


ARINC  Research  Corporation  is  under  contract  to  definitize  previously 
developed  Of f-the-Shelf  (OTS)  Electronic  Test  Equipment  (ETE)  Specifications 
by  converting  them  into  full  Military  Specifications.  The  specifications 
are  then  to  be  used  by  the  U.S.  Army  Communications  and  Electronics  Materiel 
Readiness  Command  (CERCOM)  in  competitive  evaluation  and  procurement  of  OTS 
ETE  to  replace  appropriate  U.S.  Army  items  of  general  purpose  Test,  Measure- 
ment, and  Diagnostic  Equipment  (TMDE) . This  seven-month  effort  encompasses 
two  basic  contract  tasks.  This  report  presents  the  results  of  Subtasks  2A 
and  2B  of  Task  2;  Task  1 was  reported  on  in  ARINC  Publication  Number  1076- 
01-1-1698,  December  1977;  Subtasks  2C,  2D,  and  2E  of  Task  2 will  be  reported 
on  separately. 

The  objective  of  Subtask  2A  was  to  encode  and  compile  in  four  computer 
printouts  all  of  the  documented  technical  parameters  required  to  describe 
the  technical  characteristics  of  those  OTS  ETE  Specifications,  commercial 
OTS  ETE,  and  Army  inventory  TMDE  included  in  the  Task  2 TMDE  families. 

These  families  and  their  codes  are  listed  as  follows: 


Family  Name  Code 


Bridge,  Universal  008 
Capacitor  Test  Set  Oil 
Impedance  Meter  022 
Inductance  Meter  024 
Signal  Generator,  Function  047 
Signal  Generator,  Pulse  050 
Signal  Generator,  Square  Wave  054 
Signal  Generator,  Triangle  Wave  057 
Signal  Generator,  UHF  107 
Signal  Generator,  VHF  106 
Stroboscope  065 
Voltmeter,  Differential  121 


As  a result  of  the  Subtask  2A  efforts,  the  technical  parameters  for 
9 OTS  ETE  Specifications,  42  OTS  ETE,  and  214  Army  inventory  TMDE  were 
encoded.  In  Subtask  2B,  each  technical  parameter  encoded  was  reviewed  and 
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analyzed  to  determine  the  completeness  of  the  OTS  ETE  Specifications. 
Appendixes  A through  J of  this  report  document  this  process,  including 
the  rationale,  conclusions,  and  recommendations  applicable  to  each  tech- 
nical parameter,  as  well  as  a summary  of  the  recommendations  and  the  data 
sources . 
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CHAPTER  ONE 


INTRODUCTION 


1 . 1 BACKGROUND 

ARINC  Research  Corporation  is  under  contract  to  provide  non-personal 
services  to  the  U.S.  Amy  Communications  and  Electronics  Materiel  Readiness 
Command  (CERCOM)  to  definitize  specifications  for  families  of  Of f-the-Shelf 
(OTS)  Electronic  Test  Equipment  (ETE) . The  contract,  DAEA  18-72-A-0005 , 
Delivery  Order  BG-02,  started  on  28  September  1977  and  continues  for  a 
period  of  210  days.  It  was  issued  as  a basic  ordering  agreement  by  the 
Electronic  Systems  Procurement  Branch,  Procurement  and  Production  Direc- 
torate, U.S.  Amy  Electronics  Command,  Fort  Monmouth,  New  Jersey. 

Data  Item  A002  of  the  Contract  Data  Requirements  List  (DD  Fom  1423) 
provides  for  the  submission  of  a technical  report  upon  the  completion  of 
Subtask  2B,  "Review  and  Analysis  of  Technical  Characteristics".  This 
report,  submitted  in  compliance  with  that  requirement,  summarizes  the 
activities  of  Subtasks  2A  and  2B. 


1 . 2 STUDY  OBJECTIVE 

The  objective  of  the  program  is  to  convert  ARINC  Research  OTS  ETE 
Specifications  into  full  Military  Specifications  that  can  be  used  by 
CERCOM  for  competit've  evaluation  and  procurement  of  off-the-shelf  (OTS) 
electronic  test  equipment  (ETE)  to  replace,  as  appropriate,  U.S.  Amy  items 
of  general  purpose  Test,  Measurement,  and  Diagnostic  Equipment  (TMDE) . 

The  specific  project  objectives  are  as  follows: 

• Identify  Amy  TMDE  inventory  salient  features  and  OTS  ETE 

features,  including  those  which  enhance  the  test  and  measurement 
capabilities  of  the  U.S.  Amy. 

Following  identification  of  all  approved  features,  prepare 
comprehensive  Military  Specifications  that  can  be  used  by 
CERCOM  for  competitive  evaluation  and  procurement  of  OTS  ETE. 

' 


L 


i-i 


1.3  OVERVIEW  OF  WORK  PERFORMED 

The  work  to  be  performed  consists  of  two  basic  contract  tasks.  This 
report  describes  the  results  of  Subtasks  2a  and  2b  only.  Brief  outlines 
of  Task  1 and  Task  2 are  presented  in  the  following  subsections,  together 
with  a summary  of  the  specific  work  accomplished  in  Subtasks  2A  and  2B. 

1.3.1  Task  1:  Establish  Project  Data  Base  Structure 

The  objective  of  Task  1 was  to  design  and  establish  the  structure  of 
the  data  base  that  would  be  used  in  all  subsequent  tasks.  It  was  divided 
into  six  subtasks: 

• 1A  - Identify  Technical  Characteristics  of  TMDE 

• IB  - Develop  Functional  Index  of  OTS  ETE  Manufacturers  and 

Their  Products 

• 1C  - Identify  TMDE  Data  Sources 

• ID  - Identify  TMDE  Families  That  Require  Group  Analysis 

• lE  - Develop  Data  Formats  for  Computer  Printouts 

• IF  - Prepare  Task  1 Report 

The  results  of  Task  1 were  reported  in  ARINC  Research  Publication  1076- 
01-1-1693,  dated  December  1977,  which  is  a companion  document  to  this 
report. 


1.3.2  Task  2:  Definitize  and  Prepare  Specifications 


The  overall  objective  of  Task  2 is  to  definitize  the  OTS  ETE 
Specifications  for  those  TMDE  families  assigned  to  Task  2.  This  task  is 
divided  into  five  subtasks : 


• 2A  - Encode  Technical  Characteristics 

• 2b  - Review  and  Analyze  Technical  Characteristics 

• 2C  - Definitize  OTS  ETE  Specifications 

• 2D  - Develop  Cross-Reference  List 

• 2e  - Prepare  Task  2 Final  Report 

1.3. 2.1  Subtask  2A:  Encode  Technical  Characteristics 

The  technical  characteristics  of  the  appropriate  OTS  ETE  Specifica- 
tions, commercially  available  OTS  ETE,  and  the  Army  inventory  TMDE  were 
encoded  for  subsequent  display  in  various  computer  printouts.  These 
printouts  permitted  direct  comparison  of  the  equipment  in  terms  of  the 
technical  characteristics  derived  from  the  three  sources.  The  development 
and  purpose  of  the  computer  printouts  are  described  in  the  Task  1 Final 
Report. 
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1.3. 2. 2 Subtask  2B:  Review  and  Analyze  Technical  Characteristics 


The  objective  of  Subtask  2B  was  to  ensure  the  completeness  of  the 
OTS  ETE  Specifications.  This  was  accomplished  by  using  the  data  compiled 
in  Subtask  2A  and  by  identifying  and  documenting  those  technical  charac- 
teristics that  are  available  in  commercial  OTS  ETE  but  were  not  included 
in  the  OTS  ETE  Specifications.  Further,  the  technical  characteristics  of 
Army  inventory  TMDE  were  analyzed  to  determine  whether  there  were  technical 
characteristics  that  might  be  required  by  the  Army  but  were  not  specified 
in  the  OTS  ETE  Specifications. 

A report  of  the  findings,  conclusions,  and  recommendations  that 
resulted  from  these  comparative  analysis  activities  was  prepared  for  each 
OTS  ETE  Specification  and  for  TMDE  family  groups,  as  applicable.  Group 
analysis  of  TMDE  families  is  described  in  Subtask  ID  of  the  Task  1 Final 
Report.  In  Task  2,  the  TMDE  in  Signal  Generator  UHF  and  VHF  TMDE  families 
were  analyzed  collectively. 


1 . 4 REPORT  ORGANIZATION 

Chapter  One  has  presented  the  study  background  and  objectives. 
Chapters  Two  and  Three  describe,  respectively,  the  study  approach  and 
the  results  of  Subtasks  2A  and  2B.  Twelve  appendixes  document  the  results 
of  the  study: 


Appendix  A 
Appendix  B 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix  H - 
Appendix  I - 
Appendix  J - 


Appendix  K 
Appendix  L 


UHF 

VHF 

VHF 


- Bridge,  Universal 

- Signal  Generator, 

- Signal  Generator, 

- Signal  Generator, 

- Signal  Generator, 

- Signal  Generator, 

- Signal  Generator, 
Stroboscope 

Voltmeter,  Differential 
Computer  Printoi. 
Parameter  Data" 

Computer  Printoi 
Computer  Printoi 
Data" 


Function 

Pulse 

UHF  (Instrument  A) 
(Instrument  B) 
(Instrument  A) 
(Instrument  B) 


Number 

8: 

"OTS 

Number 

9: 

"OTS 

Number 

10: 

"U. 

ETE  Specification 

ETE  Parameter  Data" 

S . Army  TMDE  Parameter 
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CHAPTER  TWO 


STUDY  APPROACH 


2.1  SUBTASK  2A:  ENCODE  TECHNICAL  CHARACTERISTICS 

The  technical  characteristics  of  the  OTS  ETE  Specifications,  com- 
mercially available  OTS  ETE,  and  Army  inventory  TMDE  applicable  to  the 
TMDE  families  included  in  Task  2 were  identified  and  encoded.  A "Parameter 
Code"  (see  Task  1 Final  Report)  was  assigned  to  each  technical  parameter 
required  to  describe  the  technical  characteristics  of  the  item  being 
encoded.  Supplemental  data  describing  the  parameter  in  further  detail  were 
also  encoded.  These  data  were  processed  for  subsequent  display  in  four 
computer  printouts  (CP):  CPs  7,  8,  9,  and  10.  The  Task  2 TMDE  families 
and  applicable  OTS  ETE  specification  numbers  are  shown  in  Table  2-1. 


Table  2-1.  TASK  2 TMDE  FAMILIES 

TMDE  Family  Name 

Family 

Code 

OTS  ETE 
Specification 
Number 

Bridge,  Universal 

008 

25 

Capacitor  Test  Set 

Oil 

N/A 

Impedance  Meter 

022 

N/A 

Inductance  Meter 

024 

N/A 

Signal  Generator,  Function 

047 

2 

Signal  Generator,  Pulse 

050 

4 

Signal  Generator,  Square  Wave 

054 

N/A 

Signal  Generator,  Triangle  Wave 

057 

N/A 

Signal  Generator,  UHF 

107 

15  to  16 

Signal  Generator,  VHF 

106 

17  to  18 

Stroboscope 

065 

95 

Voltmeter,  Differential 

121 

38 

The  OTS  ETE  Specifications  were  previously  developed  under  Contract 
DAEA-18-72-005,  Delivery  Order  0007.  The  documentation  resulting  from 
this  contract  describes  in  detail  the  development  of  all  OTS  ETE  Specifi- 
cations and  their  respective  technical  characteristics.  These  documents 
were  the  source  for  all  data  encoded  for  the  OTS  ETE  Specifications;  they 
are  listed  individually  in  appropriate  appendixes  to  this  report. 

The  technical  characteristics  for  the  commercially  available  OTS  ETE 
were  obtained  from  the  ARINC  Research  files  of  catalogs,  brochures,  and 
specification  sheets,  representing  more  than  280  test  equipment  manufac- 
turers. At  least  four  OTS  ETE  were  selected  for  each  OTS  ETE  Specification 
included  in  Task  2.  The  items  were  selected  if  their  technical  character- 
istics were  reasonably  equivalent  to  or  better  than  those  of  the  OTS  ETE 
Specifications. 

The  technical  characteristics  representing  the  Army  inventory  TMDE 
were  encoded  from  data  sources  provided  by  CERCOM.  The  individual  TMDE 
and  their  respective  data  sources  are  documented  in  the  Task  1 Final 
Report . 


2.2  SUBTASK  2B:  REVIEW  AND  ANALYSIS  OF  TECHNICAL  CHARACTERISTICS 

A detailed  review  and  analysis  of  the  data  encoded  and  displayed 
during  Subtask  2A  was  performed  and  documented  for  each  OTS  ETE  Specifi- 
cation. As  a minimum,  the  following  questions  were  resolved  during  the 
analysis  process  for  each  technical  parameter  encoded: 

• Should  the  parameter  as  specified  in  the  0TC  ETE  Specification 
be  retained,  modified,  or  deleted? 

• Are  there  any  parameters  available  in  OTS  ETE  that  should  be 
included  in  the  OTS  ETE  Specification?  Will  such  inclusion  have 
an  impact  on  the  competitive  base  for  this  type  of  instrument? 

• Are  any  parameters  specified  for  Army  inventory  TMDE  that  should 
be  included  in  the  OTS  ETE  Specification  but  have  not  been 
included?  Is  the  parameter  necessary? 

The  comparative  analyses  performed  in  Subtask  2B  for  each  OTS  ETE 
Specification  are  presented  in  separate  appendixes  to  this  report.  Each 
appendix  contains  the  supporting  data  required  for  CERCOM  to  review,  and 
provide  comments  on,  the  recommended  technical  parameters  for  that 
specification. 

In  addition,  a group  analysis  was  conducted  and  documented  for  the 
Signal  Generator  HF,  UHF,  VHF,  and  SHF  TMDE  families. 
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CHAPTER  THREE 


RESULTS 


3.1  SUBTASK  2A:  ENCODE  TECHNICAL  CHARACTERISTICS 

In  Subtask  2A  the  technical  characteristics  for  9 OTS  ETE  Specifi- 
cations, 42  OTS  ETE,  and  214  Army  inventory  TMDE  were  encoded.  Table  3-1 
shows  the  number  of  items  encoded  for  each  OTS  ETE  Specification  addressed 
in  Task  2. 

During  the  encoding  and  analysis  of  Army  TMDE  technical  parameters, 

11  Army  inventory  TMDE  were  determined  to  be  assigned  to  the  wrong  TMDE 
family.  These  TMDE  were  subsequently  moved  to  their  appropriate  TMDE 
families.  Table  3-2  identifies  the  11  TMDE  by  Type  Designator  and  Manu- 
facturer's Model  Number  and  shows  both  the  original  and  new  TMDE  families. 

The  encoded  data  were  processed  into  four  computer  printouts  (CP) . 

The  data  elements  contained  in  each  printout  are  shown  in  Table  3-3.  The 
printouts  and  their  locations  in  this  report  are  described  as  follows: 

• CP-7,  Definitization  of  OTS  ETE  Specifications.  This  printout 
contains  the  technical  parameters  encoded  for  the  U.S.  Army 
Inventory  TMDE  and  selected  OTS  ETE,  as  well  as  those  of  the 
OTS  ETE  Specification  included  in  each  TMDE  family  in  Task  2. 

The  data  are  separated  by  each  applicable  technical  parameter 
within  a TMDE  family  to  permit  comparisons  of  the  parameters  for 
subsequent  analysis  and  determination  of  parameters  to  be  included 
in  the  final  OTS  ETE  Specifications.  This  printout  has  been 
separated  into  nine  parts  (one  part  for  each  of  the  nine  OTS  ETE 
Specifications  addressed  in  Task  2) , which  are  presented  in 
Appendixes  A through  I as  illustrated  in  Table  3-1. 

• CP-8,  OTS  ETE  Specification  Parameter  Data  (see  Appendix  J) . This 
CP  displays  all  of  the  encoded  identification  and  technical  pa- 
rameter data  applicable  to  each  specification  in  Task  2.  CP-8 

is  intended  as  a source  for  all  information  on  a specific  OTS  ETE 
Specification . 

• CP-9,  OTS  ETE  Parameter  Data  (see  Appendix  K) . CP-9  displays  all 
of  the  encoded  identification  and  technical  parameter  data  ap- 
plicable to  the  OTS  ETE  selected  and  representative  of  the  ETE 
industry  for  TMDE  families  considered  in  Task  2. 
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Table  3-1.  ENCODED  OTS  ETE  SPECIFICATIONS  AND  EQUIPMENTS 


OTS  ETE  Specification/TMDE  Family 

Number  of  Items 

Encoded 

Appendix 

Name 

Specification 

Number 

OTS  ETE 
Specification 

OTS 

ETE 

Army 

Inventory 

TMDE 

Bridge,  Universal 

25 

1 

5 

50 

A 

Signal  Generator,  Function 

2 

1 

5 

28 

B 

Signal  Generator,  Pulse 

4 

1 

5 

44 

C 

Signal  Generator,  UHF  (A) 

15 

1 

5 

13 

D 

Signal  Generator,  UHF  (B) 

16 

1 

5 

14 

E 

Signal  Generator,  VHF  (A) 

17 

1 

5 

26 

F 

Signal  Generator,  VHF  (B) 

18 

1 

4 

19 

G 

Stroboscope 

95 

1 

4 

7 

H 

Voltmeter,  Differential 

38 

1 

4 

13 

i 

Total 

9 

42 

214 

• CP-10,  U.S.  Army  TMDE  Parameter  Data  (see  Appendix  L) . This  CP 

displays  all  of  the  encoded  identification  and  technical  parameter 
data  applicable  to  the  U.S.  Army  inventory  TMDE  considered  in 
Task  2 . 


3.2  SUBTASK  2B:  REVIEW  AND  ANALYSIS  OF  TECHNICAL  CHARACTERISTICS 

The  results  of  the  detailed  review  and  analysis  of  each  technical 
parameter  applicable  to  a specific  OTS  ETE  Specification  are  presented  in 
separate  appendixes  to  this  report.  Each  appendix  has  five  sections  as 
follows : 

• Introduction  and  Instructions.  The  purpose  of  the  appendix  describes 
the  procedure  for  documenting  the  review  process,  with  space  allo- 
cated for  CERCOM  comments. 

• Identification  Data.  All  data  applicable  to  the  detailed 
identification  of  a specific  OTS  ETE  Specification  are  presented. 

• Summary  of  Recommendations.  The  main  feature  of  this  section  is 
a table  summarizing  the  results  of  the  review  and  analysis  of 
each  technical  parameter  encoded. 

• Detailed  Review  and  Analysis.  The  detailed  narrative,  conclusions, 
and  recommendations  of  the  review  and  analysis  for  each  technical 
parameter  encoded  are  presented. 

• Supporting  Data.  The  supporting  data  consist  of  CP-7  for  the 
specific  OTS  ETE  Specification  being  considered,  which  provides 
the  data  source  from  which  the  detailed  review  and  analyses  were 
made. 
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These  appendixes  were  structured  to  permit  CERCOM  to  review  the  data, 
rationale,  and  recommendations  for  each  technical  parameter  considered  in 
the  analysis  and  to  make  direct  comments  related  to  each.  This  approach 
should  enhance  the  review  process  and  eliminate  possible  misunderstandings. 

Table  3-4  summarizes  the  results  of  this  task  and  indicates  the 
number  of  technical  parameters  reviewed,  retained,  added,  deleted,  modified, 
or  changed  in  some  manner  for  each  OTS  ETE  Specification  considered.  Sup- 
porting rationale,  recommendations,  and  data  are  presented  in  the  appendix 
indicated  in  the  right-hand  column  of  Table  3-4. 

In  addition  to  the  individual  analyses,  a group  analysis  was 
performed  for  all  Signal  Generator  OTS  ETE  Specifications.  Figure  3-1 
depicts  the  TMDE  families  included  in  this  analysis,  their  OTS  ETE  Spec- 
ification numbers,  and  the  major  technical  parameter  being  analyzed,  i.e., 
frequency  range.  There  are  a total  of  eight  Signal  Generator  SHF  OTS  ETE 
Specifications;  their  frequency  spectrum  extends  from  1.8  GHz  to  40  GHz, 
and  they  are  shown  as  a composite  on  Figure  3-1.  The  types  of  modulation 
are  also  indicated  to  provide  a more  complete  picture  of  the  performance 
requirements  for  each  specification. 

Figure  3-1  shows  that  the  four  OTS  ETE  Specifications  addressed  in 
Task  2 cover  a frequency  range  extending  from  450  kHz  to  2400  MHz.  This 
range  spans  the  entire  UHF/VHF  frequency  band.  The  figure  also  depicts 
an  overlap  of  frequency  ranges  into  the  HF  and  SHF  frequency  spectrums 
and  shows  that  there  are  no  frequencies  between  450  kHz  and  40  GHz  that 
are  not  covered  by  one  or  more  of  the  OTS  ETE  Specifications. 

Consideration  may  be  given  to  eliminating  the  Signal  Generator  VHF 
Instrument  A Specification,  since  its  frequency  range  is  fully  covered 
by  Signal  Generator  VHF  Instrument  B.  However,  it  should  be  noted  that 
Instrument  B is  more  costly  than  instrument  A because  it  includes  special 


avionics  features. 


Figure  3-1.  SIGNAL  GROUP  ANALYSIS 


Table  A-l.  SUPPORTING  PUBLICATIONS  FOR  BRIDGE,  UNIVERSAL 

ARINC  Research 
Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  1:  Engineering  Review  of  Field  Assets  to 
Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2:  Determination  of  an  Analysis  Sequence 
for  the  TMDE  Families 

1073-01-4-1540 
October  1976 

Task  3:  Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

1073-01-7-1553 
November  1976 
(Revised 

January  1977) 

Task  4/5B:  Determination  of  Best  Mix,  Tech- 
nological Forecast,  and  Availability  of 

Existing  TMDE 

1073-01-13-1583 
March  1977 

Task  6B:  TMDE  Family  Specification 

1076-01-1-1693 

December  1977 

Final  Report,  Task  1:  Establish  Project  Data 
Base  Structure  for  Definitization  of  Specifi- 
cations for  Families  of  Off-the-shelf  (OTS) 
Electronic  Test  Equipment  (ETE) 
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The  appendix  is  structured  to  permit  CERCOM  directly  and  completely 
to  review  the  data,  analysis,  and  recommendations  for  each  technical 
parameter  considered  in  the  analysis  and  to  make  comments  related  to  each 
recommendation.  To  facilitate  the  recording  of  CERCOM  comments,  several 
columns  have  been  provided  in  the  parameter  analysis  summary.  Table  A-2, 
for  CERCOM  to  give  a brief  response  to  each  recommendation  made  for  each 
analyzed  technical  parameter.  Additional  space  for  CERCOM  remarks  is 
provided  at  the  end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  format  to 
ARINC  Research  Corporation.  This  approach  should  enhance  the  review 
process  and  prevent  misunderstandings. 


2 . IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Bridge,  Universal": 

• TMDE  Family  Name;  Bridge,  Universal 

• TMDE  Family  Code:  008 

• OTS  ETE  Specification  Number:  25 

A review  of  the  publications  listed  in  Table  A-l  indicates  that 
the  technical  characteristics  of  three  other  TMDE  Families  — Capacitor 
Test  Set  (Oil) , Impedance  Meter  (022) , and  Inductance  Meter  (024)  — 
have  been  included  in  the  Bridge,  Universal  OTS  ETE  Specification. 


3.  SUMMARY  OF  RECOMMENDATIONS 

Table  A-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  the  selected  OTS  ETE,  or  was 
contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes  the 
recommendations  made  during  the  ARINC  Research  analysis.  The  last  set 
of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e. , concur  with  the  analysis,  add  a new  parameter,  or 
modify  or  delete  an  existing  parameter.  The  "Remarks"  section  is  also 
for  CERCOM  use. 

The  numbers  of  Bridge,  Universal  parameters  reviewed,  retained, 
added,  deleted,  modified,  or  subject  to  other  action  are  as  follows: 

• Reviewed  20 

• Retained  17 

• Added  1 


Table  A-2.  SUMMARY  OF  PARAMETER  ANALYSIS  FOR  BRIDGE,  UNIVERSAL 


• Deleted  0 

• Modify  2 

• Other  Action  0 


4.  DETAILED  REVIEW  AND  ANALYSIS 

This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  considered  in  this  analysis  and  summarized  in  Table  A-2.  Fol- 
lowing each  parameter  listing,  the  rationale  applicable  to  the  parameter 
is  provided  in  a "Narrative".  The  narrative  is  followed  by  a "Conclusion" 
and  a "Recommendation"  applicable  to  that  specific  technical  parameter. 

An  area  is  reserved  for  CERCOM's  written  comments.  Throughout  this 
section  the  terms  "TMDE"  and  "OTS  ETE"  refer,  respectively,  to  the  U.S. 
Army  inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the 
commercial  market. 
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Parameter  Number 
00100 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00110 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00120 
Narrative: 

Conclusion : 

Recommendation : 
CERCOM  Comments: 


Parameter  Name 


BRIDGE, UNIVERSAL 


Two  (2)  of  the  OTS  ETE  equipment  name  and  one  (1)  TMDE 
are  common  to  the  OTS  ETE  Specification. 


The  OTS  ETE  specification  identifies  the  capacitance, 
inductance  and  resistance  bx'.’dge  with  a common  name. 


Retain  as  Specified 


Parameter  Name 
DIMENSIONS  IN  cm/ins 

The  OTS  ETE  and  TMDE  are  common  to  the  OTS  ETE  Specification. 

The  OTS  ETE  and  TMDE  are  within  the  stated  parameter. 

Retain  as  Specified 

Parameter  Name 
WEIGHT  IN  kg/lbs 

The  OTS  ETE  and  TMDE  parameter  share  a common  base  with  the 
OTS  ETE  Specification. 

The  established  weight  limit  is  reasonable. 

Retain  as  Specified 
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Parameter  Number 


Parameter  Name 




00130  ENCLOSURE  STYLE 

Narrative:  One  (1)  TMDE  lists  the  rack  mount  capability.  These  types  of 

TMDE  are  primarily  bench  top  instruments. 


Conclusion:  This  is  not  a normal  parameter  for  this  type  of  general 

purpose  test  equipment;  however,  rack  mount  kits  are  easily 
fabricated. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  


Parameter  Number 

00140 

Narrative: 

Conclusion: 

Recommendation : 


Parameter  Name 

POWER  SOURCE/CONSUMPTION 

The  majority  of  OTS  ETE  are  common  with  the  OTS  ETE 
Specification,  with  two  (2)  items  being  battery  powered. 
The  TMDE  also  lists  two  types  of  power  sources. 

Since  the  equipment  to  be  procured  under  the  OTS  ETE 
Specification  is  not  intended  for  field  use,  the  battery 
power  source  does  not  offer  any  increased  capability. 

Retain  as  Specified 


Parameter  Name 
MTBF 

OTS  ETE  and  TMDE  Source  Documents  do  not  indicate  the  MTBF 
of  the  listed  items.  However,  the  MTBF  for  the  OTS  ETE 
Specifications  was  derived  from  data  provided  by  ETE 
industry  in  response  to  a survey  conducted  under  Contract 
DAEA-18-72-A-0005,  Delivery  Order  0007. 

Based  on  available  data, the  MTBF  specified  appears  to  be 
reasonable. 


Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


00160 

Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 
00180 
Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 

00200 

00210 

00220 

00230 

00240 

00250 

Narrative: 

Conclusion: 

Recommendation: 


READOUT  METHOD 

There  are  various  readout  methods  used  by  the 
ETE  industry  and  the  TMDE . 


The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

A specific  readout  method  should  not  be  specified. 


Parameter  Name 

PRIMARY  OUTPUT  CONNECTORS 

No  competitive  data  available. 

The  connector  type  specified  is  commonly  used  with  this 
equipment . 

Retain  as  Specified 


Parameter  Name 


ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ALTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 

Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 
insufficient  to  analyze. 


These  parameters  are  required  for  Type  III  Class  5,  Style 
E test  equipment  IAW  MIL-T-28800B. 


Retain  as  Specified 
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CERCOM  Comments: 


Parameter  Number 


08400 

Narrative: 


Conclusion: 


Recommendation : 
CERCOM  Comments: 


Parameter  Number 


16000 

Narrative: 


Conclusion: 


Recommendat ion : 


CERCOM  Comments: 


Parameter  Number 


25410 

Narrative: 


Conclusion: 


Parameter  Name 


CAPACITANCE  RANGE 


The  OTS  ETE  is  common  to  the  OTS  ETE  Specification  with 
extensive  TMDE  data  variations. 


The  OTS  ETE  common  base  to  OTS  ETE  Specification  indicates 
that  there  is  good  competition  among  OTS  ETE  manufacturers 
and  that  the  specification  will  meet  the  majority  of  che  U.S. 
Army  test  requirements. 


Retain  as  Specified 


Parameter  Name 


DC  TEST  VOLTAGE 


This  parameter  is  not  contained  in  the  OTS  ETE  Specification. 
Four  (4)  TMDE  listed  this  parameter. 


This  parameter  is  not  listed  in  the  majority  of  items; 
however,  this  parameter  appears  to  be  essential  for 
capacitance  leakage  tests. 


Add  a parameter  to  the  specification  for  dc  test 
voltage.  Recommend  0-500  Vdc. 


Parameter  Name 


INTERNAL  SIGNAL  SOURCE 


The  listed  OTS  ETE  and  TMDE  are  common  to  the  OTS  ETE 
Specification. 


The  common  base  to  the  OTS  ETE  Specification  indicates 
competition  among  OTS  ETE  manufacturers. 


J i 


Jj 


Parameter  Number 


Parameter  Name 


25420 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

36800 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
59600 

Narrative : 

Conclusion: 

Recommendation : 

CERCOM  Comments: 


EXTERNAL  SIGNAL  SOURCE 

The  available  OTS  ETE  and  TMDE  data  are  common  to  the 
OTS  ETE  Specification. 


The  common  external  signal  source  comparability  of  the  OTS 
ETE  to  the  OTS  ETE  Specification  indicates  competition 
among  OTS  ETE  manufacturers. 

Retain  as  Specified 


Parameter  Name 


INDUCTANCE 

The  OTS  ETE  are  comparable  to  the  OTS  ETE  Specification. 
The  majority  of  the  TMDE  listed  are  within  the  parameter 
specified  in  the  OTS  ETE  Specification. 

The  data  analyzed  indicate  that  there  should  be 
adequate  competition  between  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 


RESISTANCE  MEASUREMENT 

Only  one  OTS  ETE  meets  the  parameter  specified  in  the  OTS 
ETE  Specification,  with  the  TMDE  showing  a wide  variation 
of  this  parameter. 

The  upper  limit  of  the  parameter  specified  in  the  OTS  ETE 
Specification  should  be  reduced.  This  instrument, coupled 
with  other  TMDE  Families,  i. e.,  multimeter  (032)  and 
megohmeter  (029),  covers  most  of  the  resistance  measurement 
requirements . 

Modify  the  OTS  ETE  Specification  to  read  10  ohms  to  10 
megohms . 
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5 . SUPPORTING  DATA 

This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7),  "Definitization  of  OTS  ETE  Specification",  for  the  Bridge,  Univer- 
sal OTS  ETE  Specification.  CP- 7 contains  the  data  encoded  in  Subtask  2A, 
segregated  by  technical  parameter,  for  the  OTS  ETE  Specification,  5 OTS 
ETE,  and  50  Army  inventory  TMDE.  This  printout  provided  the  supporting 
data  for  the  detailed  review  and  analysis  shown  in  Section  4 of  this 
appendix. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 

• EXT  - External 

• GT  - Greater  Than 

• NGT  - Not  Greater  Than 

• INT  - Internal 

• LT  - Less  Than 

• NLT  - Not  Less  Than 

• PCT  - Percent 

• W/  - With 
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APPENDIX  B 

SIGNAL  GENERATOR,  FUNCTION 


This  appendix  presents  the  detailed  analysis,  recommendations,  and 
supporting  data  applicable  to  the  "Signal  Generator,  Function"  OTS  ETE 
Specification.  It  includes  supporting  publications  and  a parameter  anal- 
ysis summary.  It  should  be  used  in  conjunction  with  the  documents  listed 
in  Table  B-l  and  other  appropriate  parts  of  this  report. 


Table  B-l.  SUPPORTING  PUBLICATIONS  FOR  SIGNAL  GENERATOR, 
FUNCTION 

ARINC  Research 
Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  Is  Engineering  Review  of  Field  Assets 
to  Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2:  Determination  of  an  Analysis 

Sequence  for  the  TMDE  Families 

1073-01-3-1534 
September  1976 

Task  3A : Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

107 3-01-6- 15 54 R 
November  1976 
(Revised 

January  1977) 

Task  4/5A:  Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability 
of  Existing  TMDE 

1073-01-11-1571 
January  1977 

Task  6A : TMDE  Family  Specification 

1076-01-1-1693 
December  1977 

Final  Report,  Task  Is  Establish  Project 

Data  Base  Structure  for  Def initization  of 
Specifications  for  Families  of  Off-the- 
shelf  (OTS)  Electronic  Test  Equipment  (ETE) 

The  appendix  is  structured  to  permit  CERCOM  directly  and  completely 
to  review  the  data,  analysis,  and  recommendations  for  each  technical 
parameter  considered  in  the  analysis  and  to  make  comments  related  to  each 
recommendation.  To  facilitate  the  recording  of  CERCOM  comments,  several 
columns  have  been  provided  in  the  parameter  analysis  summary,  Table  B-2, 
for  CERCOM  to  give  a brief  response  to  each  recommendation  made  for  each 
analyzed  technical  parameter.  Additional  space  for  CERCOM  remarks  is 
provided  at  the  end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  form  to 
ARINC  Research  Corporation.  This  approach  should  enhance  the  review 
process  and  prevent  misunderstandings. 


2.  IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Signal  Generator,  Function": 

• TMDE  Family  Name:  Signal  Generator,  Function 

• TMDE  Family  Code : 047 

• OTS  ETE  Specification  Number:  02 

A review  of  the  publications  listed  in  Table  B-l  indicates  that  the 
technical  characteristics  of  two  other  TMDE  Families  — Signal  Generator, 
Square  Wave  (054);  and  Signal  Generator,  Triangle  Wave  (057)  — have  been 
included  in  the  Signal  Generator,  Function  OTS  ETE  Specification. 


3.  SUMMARY  OF  RECOMMENDATIONS 

Table  B-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.,  concur  with  the  analysis,  add  a new  parameter,  or 
modify  or  delete  an  existing  parameter.  The  "Remarks"  section  is  also 
for  CERCOM  use. 

The  numbers  of  Signal  Generator,  Function  parameters  reviewed, 
retained,  added,  deleted,  modified,  or  subject  to  other  action  are  as 
follows: 

• Reviewed  28 

• Retained  25 

• Added  0 
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Table  B-2.  SUMMARY  OF  PARAMETER  ANALYSIS  FOR  SIGNAL  GENERATOR,  FUNCTION 


(continued) 


• Deleted 

• Modify 

• Other  Action 


4.  DETAILED  REVIEW  AND  ANALYSIS 

This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  considered  in  this  analysis  and  summarized  in  Table  B-2.  Fol- 
lowing each  parameter  listing,  the  rationale  applicable  to  the  parameter 
is  provided  in  a "Narrative" . The  narrative  is  followed  by  a "Conclusion" 
and  a "Recommendation"  applicable  to  that  specific  technical  parameter. 

An  area  is  reserved  for  CERCOM's  written  comments.  Throughout  this  section 
the  terms  "TMDE"  and  "OTS  ETE"  refer,  respectively,  to  the  U.S.  Army 
inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the  commercial 
market. 


Parameter  Number 


Parameter  Name 


00100 
Narrative : 

Conclusion : 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00110 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00120 

Narrative: 

Conclusion: 

Recommendation : 


SIGNAL  GENERATOR, FUNCTION 

This  parameter  describes  the  given  manufacturer  name 
for  the  equipment. 


The  specification  name  is  common  to  OTS  ETE  and  TMDE. 


Retain  as  Specified 


Parameter  Name 


DIMENSIONS  IN  cm/ins 

The  prescr ibed  OTS  ETE  Specification  is  common  to  the 
OTS  ETE  and  the  TMDE. 


The  differences  in  width,  height,  and  depth  of  OTS  ETE 
and  TMDE  are  nominal  and  allow  for  competition  among 
OTS  ETE  vendors. 

Retain  as  Specified 


Parameter  Name 
WEIGHT  IN  kg/lbs 

The  OTS  ETE  are  within  nominal  range  of  the  specifications, 
while  25%  of  TMDE  exceeds  the  specification  parameters. 

The  OTS  ETE  meets  the  specification  parameters. 

Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


00130 


Narrative : 


Conclusion: 


Recommendation : 


CERCOM  Comments: 


Parameter  Number 


00140 


Narrative : 


Conclusion: 


Recommendation : 


CERCOM  Comments: 


Parameter  Number 


00150 


Narrative: 


Conclusion: 


Recommendation : 


CERCOM  Comments: 


Parameter  Name 


ENCLOSURE  STYLE 


Available  data  indicates  that  only  one  (1)  OTS  ETE  and  two 
(2)  TMDE  have  rack  mount  capability. 


Experience  indicates  rack  mount  conversion  kit  can  be 
readily  produced. 


Retain  as  Specified 


Parameter  Name 


POWER  SOURCE/CONSUMPTION 


'The  OTS  ETE  and  75%  of  the  TMDE  power  source 
characteristics  are  common  to  the  specification. 


OTS  ETE  and  TMDE  parameters  are  compatible  and  indicate 
competition  among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 


MTBF  (Mean  Time  Between  Failures) 

OTS  ETE  and  TMDE  source  documents  do  not  indicate  the  MTBF 
for  listed  equipments.  However,  the  MTBF  for  the  OTS  ETE 
Specification  was  derived  from  data  provided  by  ETE  industry 
in  response  to  a survey  conducted  under  Contract  DAEA  18-22- 
A-005,  Delivery  Order  0007. 

Based  on  the  available  data,  the  MTBF  specified  appears  to 
be  reasonable. 


Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


00160 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00170 
Narrative : 

Conclusion: 

Recommendation : 

CERCOM  Comments: 

Parameter  Number 

00200 

00210 

00220 

00230 

00240 

00250 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


READOUT  METHOD 

There  are  various  readout  methods  employed  by  the 
ETE  industry  and  the  Army  TMDE. 


The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

A specific  readout  method  should  not  be  specified. 


Parameter  Name 


PRIMARY  INPUT  CONNECTORS 

An  equal  mix  of  banana  and  BNC  connectors  is  evident 
among  the  TMDE.  There  is  no  data  available  for  OTS  ETE 7 
however,  most  should  be  able  to  install  a BNC  connector 
without  major  modifications. 

Strict  implementation  of  specification  should  not  inhibit 
OTS  ETE  manufacturer  competition  to  meet  U.  S.  Army 
requirements . 

Retain  as  Specified 


Parameter  Name 


ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ATTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 

Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 
insufficient  to  analyze. 

These  parameters  are  required  for  Type  III  Class  5,  Style 
E test  equipment  IAW  MIL-T-28800B. 

Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


03600 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

15600 

Narrative: 

Conclusion: 

Reconmenda t ion : 
CERCOM  Comments: 

Parameter  Number 

19200 

Narrative: 

Conclusion: 

Recommendation : 


ATTENUATION  OUTPUT 

One  (1)  of  five  (5)  OTS  ETE  indicated  this  parameter. 


There  is  insufficient  data  for  a conclusive  analysis. 
However,  this  parameter  is  essential  in  controlling 
output  signal  levels. 

Retain  as  Specified 


Parameter  Name 


DC  OFFSET 

One  (1)  TMDE  listed  this  parameter. 


This  parameter  is  essential  when  off-center  signal  outputs 
are  required.  It  should  be  retained  but  may  impact  on  the 
competition  process. 

Retain  as  Specified 


Parameter  Name 
DISTORTION 

One  (1)  TMDE  listed  this  parameter.  The  characteristics 
of  distortion  are  a function  of  signal  level  and  sensitivity. 


This  parameter  should  be  retained. 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


254C0 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
26800 

Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
29000 
Narrative : 

Conclusion: 

Recommendation : 


FREQUENCY  OUTPUT  RANGE 

The  OTS  ETE  are  compatible  with  the  OTS  ETE  Specification. 
The  TMDE  generally  have  less  capability  than  the  OTS  ETE. 


The  competition  factor  is  favorable  for  the  OTS  ETE,  and  the 
frequency  range  generally  provides  greater  capability  than 
existing  Army  TMDE.  Most  of  the  requirements  for  the  TMDE 
are  contained  between  0 and  1 MHz;  thus  the  OTS  ETE  provide 
overall  frequency  and  function  enhancement. 

Retain  as  Specified 


Parameter  Name 


FREQUENCY  RESPONSE 

There  were  no  parameters  listed  for  OTS  ETE  and  TMDE. 


This  function  is  important  for  sensitivity  alignment  and 
testing. 


Retain  as  Specified 


Parameter  Name 


HARMONICS 

Two  (2)  OTS  ETE  and  no  TMDE  indicate  harmonic  parameter 
characteristics . 


This  parameter  is  essential  in  determining  the  stability 
and  sensitivity  of  the  instrument. 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 
35200 
Narrative : 


Conclusion* 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
39500 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

41600 

Narrative: 

Conclusion: 

Recommendation : 

CERCOM  Comments: 


Parameter  Name 


IMPEDANCE  OUTPUT 


All  the  OTS  ETE  indicate  common  output  impedance 
characteristics  with  the  OTS  ETE  Specification.  Six 
(6)  of  fourteen  (14)  listed  TMDE  meet  this  specification. 

The  OTS  ETE  common  parameter  characteristics  offer 
maximum  OTS  ETE  manufacturer  competition  and  generally 
meet  U.  S.  Army  requirements. 

Retain  as  Specified 


Parameter  Name 


LINEARITY 


Two  (2)  OTS  ETE  listed  this  parameter  and  are  common  to 
the  OTS  ETE  Specification. 


This  parameter  describes  the  quality  of  the  signal  output. 


Retain  as  Specified 


Parameter  Name 


MARKERS 


This  parameter  is  not  specified  in  the  OTS  ETE  Specification. 
Two  (2)  TMDE  items  provide  this  distinct  function. 


The  marker  parameter  is  not  common  to  the  function  generators. 


This  parameter  should  not  be  included  in  the  OTS  ETE 
Specification. 


B-ll 


Parameter  Number 


Parameter  Name 


50000 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
56010 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
56430 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


OUTPUT  SIGNALS 

This  OTS  ETE  parameter  is  common  to  the  OTS  ETE  Specification. 
The  TMDE  has  a 50%  common  base  to  the  OTS  ETE  Specification 
with  the  additional  50%  having  some  but  not  all  the  wave 
forms  capabilities. 

The  OTS  ETE  are  comparable  to  the  specification,  whereas 
the  majority  of  TMDE  have  less  functional  capability. 


Retain  as  Specified 


Parameter  Name 


PULSE  WIDTH 

Only  one  (1)  TMDE  listed  this  parameter. 


There  is  insufficient  data  for  proper  analysis.  However, 
this  parameter  is  essential  for  critical  PM  equipment 
alignments. 

Retain  as  Specified 


Parameter  Name 


PULSE  MOD  TRANS  TIME 

Only  one  (1)  OTS  ETE  item  listed  this  parameter. 

PM  equipment  requires  this  parameter  for  alignment  arid 
test.  There  is  insufficient  data  for  analyses. 


Retain  as  Specified 


B-12 


Parameter  Number 


Parameter  Name 


80800 
Narrative : 

Conclusion: 

Recommendation : 

CERCOM  Comments: 

Parameter  Number 

85600 

Narrative: 

Conclusion: 
Recommenda  t ion : 


TRIGGERING 

Two  (2)  OTS  ETE  listed  this  parameter. 


The  listed  triggering  capability  offers  enhancement  for 
equipment  having  this  parameter  but  may  restrict 
competition. 

This  parameter  should  not  be  included  in  the  OTS  ETE 
Specification. 


Parameter  Name 


VOLTAGE  OUTPUT 

The  OTS  ETE  is  common  to  the  OTS  ETE  Specification. 
Approximately  50%  of  the  listed  TMDE  items  are  common 
to  the  OTS  ETE  Specifications. 

10V  P/P  appears  adequate  and  provides  competition. 
Retain  as  Specified 


CERCOM  Comments: 


5 . SUPPORTING  DATA 


This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7),  "Definitization  of  OTS  ETE  Specification",  for  the  Signal  Generator, 
Function  OTS  ETE  Specification.  CP-7  contains  the  data  encoded  in  Subtask 
2A,  segregated  by  technical  parameter,  for  the  OTS  ETE  Specification,  5 
OTS  ETE,  and  27  Army  inventory  TMDE.  This  printout  provided  the  supporting 
data  for  the  detailed  review  and  analysis  shown  in  Section  4 of  this 
appendix . 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 

• EXT  - External 

• GT  - Greater  Than 

• NGT  - Not  Greater  Than 

• INT  - Internal 

• LT  - Less  Than 

• NLT  - Not  Less  Than 

• PCT  - Percent 

• W/  - With 


B-14 


I 


a?  S 

• K 
< 

> *- 
<_>  </» 
< 

a xn 


O ui 
•-*  O 

«/)  o 

ill  9 


U'  • 

O Y 
V U. 

* 


c 

u*  9 


fcO  a 

K u. 
O » 

So 

a * 


T 


X 3 


' I 


I ' 


C «/- 

a c » u 

u-  — -j  _i  _i  j u i i — > . 

u.  — *-a 

S'  -i  <•  i..  C x c.  o c-  r~ 


wo  Cl 
I — J L 
«•«*»-»- 
' — — U ' CJ  — - 
C . C J UL.C 


O 4 ’4  <t 

Q r. 


e «m  «m 

-t  & rr. 

>r  •+  «r  w 

c r>  o — 


> I 

nn>*»  o'O-nnk'nc  «r  n-  r*»  uvrs  i 

c<0h«DaacffooecxiS(n(ts«m<n 


oooooooeor. 


* a 
< o 

u.  o 


o o 

*-  -r 
«* 

* -I 
O ai 

•-  o 

m ^ 


*«rin*.*4ir4<#tf>in*4intntn4**:4. 

000900o00000coo00000< 


eo  «o  ® 
O IT  1C 
Cl  1C 
I I I 

r x r 

»/!«/»  1C 


3 3 3 

V 3 3 ^ 3 %.  30 

® -s  4 ^ ® >»  *s 

— o^^a'iy'-r-o 


«M  >•  l_) 

»-  > 


_ J II  I I I I I I ® S*  ® -i  ni  $ 

x z ririrjjinjocoijuoc^'fowo 

4 4 4 u 


u J WO 

wo  OC 
K U. 

c r 

ill  o 

a-  z 


? I 

r i 


3 

8 


i l 


i i 
i i 


il  I 


: 7 * 
r x z 
■ « *1 
a cd 

i 

: > > 
l/>  %/  O 


arose 
• « / ^ * 

o o c o.  l 


C — *M  — 


f*  ir  r 

m 4-  „ 

•o  m c 


r*.  ^ r*.  I 
-e  -4  «r  <*  -x  «»  * 1 
c O O O O o c 


<r  y - o oj  o si 

m in  * 4 e 4 ml 
® ® r-  ® m ® O; 

f\l  (\J  O f\J  .©  ni 


XT  ► 

m i/>  «• 

3 3 4 - 

NMfl  I " ’N  f| 
T ^ m j 4 C O 

4 4 «.  a *4  eg  m i 


2S$I 


B-19 


OEPINITIZiMON  OF  ( ITS  'Tt  SPECIFICATIONS 


i 


I 


1 

1 

1 

] 


DEMNI TI  7 AT  ION  CF  (ITS  ETE  SPECIFICATIONS 


APPENDIX  C 


SIGNAL  GENERATOR,  PULSE 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  the  detailed  analysis,  recommendations,  and 
supporting  data  applicable  to  the  "Signal  Generator,  Pulse”  OTS  ETE 
Specification.  It  includes  supporting  publications  and  a parameter  analysis 
summary.  It  should  be  used  in  conjunction  with  the  documents  listed  in 
Table  C-l  and  other  appropriate  parts  of  this  report. 


Table  C-l.  SUPPORTING  PUBLICATIONS  FOR  SIGNAL  GENERATOR, 
PULSE 

ARINC  Research 
Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  1:  Engineering  Review  of  Field  Assets 
to  Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2:  Determination  of  an  Analysis 

Sequence  for  the  TMDE  Families 

1073-01-3-1534 
September  1976 

Task  3A:  Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

1073-01-6-1554R 
November  1976 
(Revised 

January  1977) 

Task  4/5A:  Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability 
of  Existing  TMDE 

1073-01-11-1571 
January  1977 

Task  6A:  TMDE  Family  Specification 

1076-01-1-1693 
December  1977 

Final  Report,  Task  1:  Establish  Project 

Data  Base  Structure  for  Definitization  of 
Specifications  for  Families  of  Off-the- 
shelf  (OTS)  Electronic  Test  Equipment  (ETE) 

C-l 


r 


The  appendix  is  structured  to  permit  CERCOM  directly  and  completely  to 
review  the  data,  analysis,  and  recommendations  for  each  technical  para- 
meter considered  in  the  analysis  and  to  make  comments  related  to  each 
recommendation.  To  facilitate  the  recording  of  CERCOM  comments,  several 
columns  have  been  provided  in  the  parameter  analysis  summary.  Table  C-2, 
for  CERCOM  to  give  a brief  response  to  each  recommendation  made  for  each 
analyzed  technical  parameter.  Additional  space  for  CERCOM  remarks  is 
provided  at  the  end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  form  to 
ARINC  Research  Corporation.  This  approach  should  enhance  the  review 
process  and  prevent  misunderstandings. 


2.  IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Signal  Generator,  Pulse": 

• TMDE  Family  Name:  Signal  Generator,  Pulse 

• TMDE  Family  Code:  050 

• OTS  ETE  Specification  Number:  04 

3.  SUMMARY  OF  RECOMMENDATIONS 

Table  C-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.,  concur  with  the  analysis,  add  a new  parameter,  or  modify 
or  delete  an  existing  parameter.  The  "Remarks"  section  is  also  for  CERCOM 
use. 

The  numbers  of  Signal  Generator,  Pulse  parameters  reviewed,  retained, 
added,  deleted,  modified,  or  subjected  to  other  action  are  as  follows: 

• Reviewed  23 

• Retained  16 

• Added  2 

• Deleted  0 

• Modify  3 

• Other  Action  2 


-J 


C-2 


(continued) 


Table  C-2.  (continued) 


4. 


DETAILED  REVIEW  AND  ANALYSIS 


This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  considered  in  this  analysis  and  summarized  in  Table  C-2. 
Following  each  parameter  listing,  the  rationale  applicable  to  the  para- 
meter  is  provided  in  a "Narrative".  The  narrative  is  followed  by  a "Con- 
clusion and  a "Recommendation"  applicable  to  that  specific  technical 
parameter.  An  area  is  reserved  for  CERCOM's  written  comments.  Throughout 
this  section  the  terms  "TMDE"  and  "OTS  ETE"  refer;  respectively,  to  the  U.S. 
Army  inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the 
commercial  market. 


C-5 


Parameter  Number 


Parameter  Name 


00100 
Narrative  s 

Conclusion: 

Recommendation : 
CERCQM  Comments: 

Parameter  Number 
00110 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00120 
Narrative: 

Conclusion: 

Recommendation: 

CERCOM  Comments: 


SIGNAL  GENERATOR , PULSE 

This  parameter  adequately  describes  the  OTS  ETE  and  TMDE 
name  for  the  equipment. 


The  OTS  ETE  and  TMDE  family  name  is  common  to  the  OTS  ETE 
Specification. 


Retain  as  Specified 


Parameter  Name 


DIMENSIONS  IN  cm/ins 

The  OTS  ETE  are  compatible  with  the  OTS  ETE  Specification. 


Based  on  the  OTS  ETE  data,  the  parameter  specified  provides 
for  competition  among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 
WEIGHT  IN  kg/lbs 

There  is  a variance  between  the  OTS  ETE  and  OTS  ETE 
Specification.  The  TMDE,  however,  greatly  exceeds  the 
specification  norm,  signifying  large  bulky  items. 

The  OTS  ETE  Specification  should  be  modified  to  greater 
weight,  which  will  enhance  OTS  ETE  manufacturer  competition. 

Modify  the  OTS  ETE  Specification.  Recommend  the  weight  be 
increased  to  10  kg  (25  lbs.). 


C-6 


Parameter  Number 


Parameter  Name 


00130  ENCLOSURE  (STYLE) 

Narrative:  The  OTS  ETE  is  compatible  with  the  rack  mount  requirements. 

Most  of  the  TMDE  are  portable. 

Conclusion:  The  OTS  ETE  Enclosure  (style)  promotes  a competitive  base 

among  OTS  ETE  manufacturers. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments: 


Parameter  Number  Parameter  Name 

00140  POWER  SOURCE/CONSUMPTION 

Narrative:  The  OTS  ETE  and  about  half  of  the  TMDE  are  common  to  the  OTS 

ETE  Specification.  The  power  consumption  varies  above  and 
below  the  OTS  ETE  Specification,  especially  for  the  TMDE. 

Conclusion:  This  parameter  is  not  met  by  all  of  the  OTS  ETE;  however, 

there  appears  to  be  adequate  competition. 

Recommendation:  Retain  as  specified;  however,  it  may  be  necessary  to 

modify  this  parameter  to  increase  competition. 

CERCOM  Comments: 


Parameter  Number  Parameter  Name 

00150  MTBF 

Narrative:  Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 

insufficient  to  analyze . 

Conclusion:  Based  on  available  data,  the  MTBF  specified  appears  to 

be  reasonable. 


Recoranendation:  Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


00160 

Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 
00170 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00200 

00210 

00220 

00230 

00240 

00250 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


READOUT  METHOD 

There  are  various  readout  methods  used  by  the 
ETE  industry  and  the  TMDE. 

The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  specification. 

A specific  readout  method  should  not  be  specified. 


Parameter  Name 
PRIMARY  INPUT  CONNECTORS 

The  TMDE  is  common  to  the  OTS  ETE  Specification.  No 
data  is  available  for  OTS  ETE. 


The  common  base  of  the  TMDE  to  the  OTS  ETE  Specification 
indicates  this  parameter  is  common  for  the  equipment  type, 
and  modification  of  the  OTS  ETE  to  meet  connector  require- 
ments should  be  no  problem. 

Retain  as  Specified 


Parameter  Name 


ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ALTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 

Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 
insufficient  to  analyze. 


These  parameters  are  required  for  Type  III,  Class  5, 
Style  E test  equipment  IAW  MIL-T-28800B. 


Retain  as  Specified 


C-8 


Parameter  Number  Parameter  Name 

03600  ATTENUATION  OUTPUT 

Narrative:  Three  TMDE  listed  this  parameter,  which  is  not  specified 

in  the  OTS  ETE  Specification. 

Conclusion:  Signal  level  control  is  a significant  factor;  therefore, 

this  parameter  should  be  included  in  the  OTS  ETE  Specification. 

Recommendation:  Add  the  parameter  "Attenuation  Output"  to  the  OTS  ETE 

Specification,  with  0-90  dB  in  10  dB  steps  and  10  dB  vernier 
calibrated  in  1 dB  steps. 

CERCOM  Comments : 

Parameter  Number  Parameter  Name 

35200  IMPEDANCE  OUTPUT 

Narrative:  The  OTS  ETE  and  TMDE  are  common  to  the  OTS  ETE  Specification. 

Conclusion:  The  common  base  of  the  OTS  ETE  promotes  competition  among 

manufacturers. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : 

Parameter  Number  Parameter  Name 

41600  MARKERS 

Narrative:  Only  two  (2)  TMDE  items  indicated  this  characteristic, 

and  both  appear  to  be  for  a specific  application. 

Conclusion:  The  number  of  items  not  having  this  characteristic  indicate 

this  parameter  is  not  significant  for  this  equipment  type. 

Recoranendation:  Do  not  include  in  the  specification. 

CERCOM  Comments:  


Parameter  Number 


Parameter  Name 


50000 

Narrative: 

Conclusion : 

Recommendations : 
CERCOM  Comments: 

Parameter  Number 
56010 

Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
56430 

Narrative: 

Conclusion: 

Rec  ommenda  t ion : 


OUTPUT  SIGNALS 

The  TMDE  document  source  data  indicates  some  TMDE  items 
contain  additional  wave  forms:  Sawtooth,  Square  Wave,  and 
Sine. 

The  sawtooth,  square,  and  sine  wave  forms  are  comparable 
to  the  Signal  Generator,  Function. 


Retain  as  Specified 


Parameter  Name 
PULSE  WIDTH 

Only  one  (1)  of  five  (5)  OTS  ETE  and  one  (1)  of  nineteen 
(19)  TMDE  reached  the  maximum/1  sec.  pulse  duration  as 
per  OTS  ETE  Specification. 

Comparison  analysis  indicates  pulse  width  parameter  exceeds 
requirements  and  would  inhibit  competition  among  OTS  ETE 
manufacturers . 

Modify  OTS  ETE  to  read  "variable  fromlQ  nsec  to  5 milliseconds". 


Parameter  Name 
PULSE  TRANS  TIME 

The  OTS  ETE  parameters  are  common  to  the  OTS  ETE  Specification  , 
with  the  TMDE  having  a wide  variation  either  above  or  below 
the  prescribed  specification. 

The  common  base  of  OTS  ETE  to  OTS  ETE  Specification  provides 
for  a competitive  base  for  OTS  ETE  manufacturers. 

Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 

56600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
74400 
Narrative : 

Cone lusion : 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

85600 

Narrative: 

Conclusion: 

Recommendation : 

CERCOM  Comments: 


Parameter  Name 


PULSE  RATE 


80%  of  the  OTS  ETE  are  compatible  with  the  OTS  ETE 
Specification.  However,  the  upper  limit  can  be  increased 
to  50  MHz  without  inhibiting  competition.  It  also  provides 
a better  fit  for  the  TMDE. 

The  OTS  ETE  parameters  will  compare  favorably  with  a 
modified  OTS  ETE  Specification  and  will  provide  a basic 
match  for  the  Army  TMDE. 


Modify  the  OTS  ETE  Specification, 
limit  be  changed  to  50  MHz. 


Recommend  the  upper 


Parameter  Name 
SYNCHRONIZATION  MODE 

There  was  no  OTS  ETE  Specification  established  for  this 
parameter.  The  TMDE  source  documents  revealed  this 
parameter  as  a functional  technical  characteristic. 

This  parameter  is  significant  in  internal  and  external 
sync  modes  of  operation  of  the  pulse  generator. 


Add  as  an  OTS  ETE  Specification  with  internal  and  external 
synchronization  by  pulse  mode. 


Parameter  Name 
VOLTAGE  OUTPUT 

The  OTS  ETE  parameters  are  compatible  with  the  OTS  ETE 
Specifications.  The  TMDE  vary  item  by  item,  most  of 
which  are  considerably  higher  than  the  specification. 

Further,  many  of  the  TMDE  are  listed  more  than  once. 

It  appears  that  a second  Signal  Generator,  Pulse,  in  addition 
to  the  low  voltage  one  specified,  with  at  least  a 200V 
output,  may  be  required. 

Retain  as  Specified.  CERCOM  should  perform  additional 
analysis  to  determine  the  requirement  for  a high  voltage 
pulse  generator. 


C-ll 


5. 


SUPPORTING  DATA 


This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7) , "Definitization  of  OTS  ETE  Specification",  for  the  Signal 
Generator,  Pulse  OTS  ETE  Specification.  CP- 7 contains  the  data  encoded 
in  Subtask  2A,  segregated  by  technical  parameter,  for  the  OTS  ETE  Specifica- 
tion, 5 OTS  ETE,  and  45  U.S.  Army  inventory  TMDE.  This  printout  provided 
the  supporting  data  for  the  detailed  review  and  analysis  shown  in  Section 
4 of  this  appendix. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 

• EXT  - External 

• GT  - Greater  Than 

• NGT  - Not  Greater  Than 

• INT  - Internal 

• LT  - Less  Than 

• NLT  - Not  Less  Than 

• PCT  - Percent 

• W/  - With 
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APPENDIX  D 


l 

t 


SIGNAL  GENERATOR,  UHF-A 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  the  detailed  analysis,  recommendations,  and 
supporting  data  applicable  to  the  "Signal  Generator,  UHF-A"  OTS  ETE 
Specification.  It  includes  supporting  publications  and  a parameter 
analysis  summary.  It  should  be  used  in  conjunction  with  the  documents 
listed  in  Table  D-l  and  other  appropriate  parts  of  this  report. 


Table  D-l.  SUPPORTING  PUBLICATIONS  FOR  SIGNAL  GENERATOR, 
UHF-A 

ARINC  Research 
Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  Is  Engineering  Review  of  Field  Assets 
to  Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2:  Determination  of  an  Analysis 
Sequence  for  the  TMDE  Families 

1073-01-3-1534 
September  1976 

Task  3A : Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

1 07 3-01-6-1554 R 
November  1976 
(Revised 

January  1977) 

Task  4/5A;  Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability 
of  Existing  TMDE 

1073-01-11-1571 
January  1977 

Task  6A:  TMDE  Family  Specification 

1076-01-1-1693 
December  1977 

Final  Report,  Task  1:  Establish  Project 

Data  Base  Structure  for  Def initization  of 
Specifications  for  Families  of  Off-the- 
shelf  (OTS)  Electronic  Test  Equipment  (ETE) 

The  appendix  is  structured  to  permit  CERCOM  directly  and  completely 
to  review  the  data,  analysis,  and  recommendations  for  each  technical 
parameter  considered  in  the  analysis  and  to  make  comments  related  to 
each  recommendation.  To  facilitate  the  recording  of  CERCOM  comments, 
several  columns  have  been  provided  in  the  parameter  analysis  summary.  Table 
D-2,  for  CERCOM  to  give  a brief  response  to  each  recommendation  made  for 
each  analyzed  technical  parameter.  Additional  space  for  CERCOM  remarks 
is  provided  at  the  end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  form  to  ARINC 
Research  Corporation.  This  approach  should  enhance  the  review  process  and 
prevent  misunderstandings. 


2.  IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Signal  Generator,  UHF-A" : 

• TMDE  Family  Name:  Signal  Generator,  UHF 

• TMDE  Family  Code:  107 

• OTS  ETE  Specification  Number:  15 

The  TMDE  Family  for  the  Signal  Generator,  UHF  was  divided  into  two 
OTS  ETE  Specifications  — UHF-A  (Instrument  A)  and  UHF-B  (Instrument  B) . 
This  division  covers  the  full  UHF  frequency  spectrum  and  makes  the  spec- 
ification competitive  in  the  commercial  market.  This  appendix  presents 
Signal  Generator,  UHF-A,  and  Appendix  E presents  Signal  Generator,  UHF-B. 


3.  SUMMARY  OF  RECOMMENDATIONS 

Table  D-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.,  concur  with  the  analysis,  add  a new  parameter,  or  modify 
or  delete  an  existing  parameter.  The  "Remarks"  section  is  also  for  CERCOM 
use. 


The  numbers  of  Signal  Generator,  UHF-A  parameters  reviewed,  retained, 
added,  deleted,  modified,  or  subjected  to  other  action  are  as  follows: 

• Reviewed  34 

• Retained  31 

• Added  0 
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R ANALYSIS  FOR  SIGNAL  GENERATOR,  UHF-A 


(continued) 


• Deleted  0 

• Modify  1 

• Other  Action  2 

4.  DETAILED  REVIEW  AND  ANALYSIS 

This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  included  in  this  analysis  and  summarized  in  Table  D-2.  Follow- 
ing each  parameter  listing,  the  rationale  applicable  to  the  parameter  is 
provided  in  a "Narrative".  The  narrative  is  followed  by  a "Conclusion" 
and  a "Recommendation"  applicable  to  the  specific  technical  parameter. 

An  area  is  reserved  for  CERCOM's  written  comments.  Throughout  this  section 
the  terms  "TMDE"  and  "OTS  ETE"  refer,  respectively,  to  the  U-S.  Army 
inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the  commercial 
market. 
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Parameter  Number 


Parameter  Name 


00100 


Narrative: 


Conclusion: 


Recommendation : 


CERCOM  Comments: 


Parameter  Number 


00110 


Narrative : 


Conclusion: 


Recommendation : 


CERCOM  Comments: 


Parameter  Number 


00120 


Narrative: 


Conclusion: 


Recommendation : 


CERCOM  Comments : 


SIGNAL  GENERATOR, UHF -A 

This  parameter  describes  the  given  manufacturer  and  Army 
equipment  name. 


The  OTS  ETE  and  TMDE  names  are  compatible  with  the  OTS 
ETE  Specification. 


Retain  as  Specified 


Parameter  Name 


DIMENSIONS  IN  cm/in 


Data  for  this  parameter  is  limited;  however,  available  OTS 
ETE  and  TMDE  data  is  within  the  OTS  ETE  Specification. 


The  available  data  listed  for  OTS  ETE  and  TMDE  indicate 
a common  base  with  the  OTS  ETE  Specification,  which 
promotes  OTS  ETE  competition. 


Retain  as  Specified 


Parameter  Name 


WEIGHT  IN  kg/lbs 


Available  OTS  ETE  data  are  within  the  OTS  ETE  Specification. 
The  TMDE  varies  above  and  below  the  OTS  ETE  Specification. 


The  OTS  ETE  Specification  is  compatible  with  the  listed 
OTS  ETE. 


Retain  as  Specified 


f 


Parameter  Number 


00130 


Parameter  Name 


ENCLOSURE  STYLE 


Narrative: 


There  was  no  data  available  for  the  OTS  ETE.  TMDE  data 
does  not  indicate  a rack  mount  capability  or  requirement. 


Conclusion: 


The  available  data  inhibited  analyses  on  this  parameter; 
however,  rack  mount  capabilities  should  be  easily  obtainable 


Recommendation : 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


00140 


Narrative: 


Conclusion: 


Recommendation : 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


POWER  SOURCE/CONSUMPTION 


Available  OTS  ETE  data  indicates  some  OTS  ETE  do  not  fully 
meet  all  of  the  OTS  ETE  Specification  attributes. 


The  OTS  ETE  data  indicate  that  the  majority  of  OTS  ETE 
meet  the  OTS  ETE  Specification.  Strict  adherence  to 
specifications  would  inhibit  OTS  ETE  manufacturer  competition; 
however,  the  specified  power  requirements  are  required  in  a 
military  environment. 

Retain  as  Specified 


Parameter  Name 


00150 


Narrative : 


Conclusion: 


OTS  ETE  and  TMDE  Source  Documents  do  not  indicate  the  MTBF 
of  the  listed  items.  However,  the  MTBF  for  the  OTS  ETE 
Specification  was  derived  from  data  provided  by  ETE 
industry  in  response  to  a survey  conducted  under  Contract 
DAEA-18-72-A-0005,  Delivery  Order  0007. 

Based  on  the  available  data, the  MTBF  specified  appears  to 
be  reasonable. 


Recommendation : 


Retain  as  Specified 


CERCOM  Comments: 
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Parameter  Number 


Parameter  Name 


00160 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00170 

Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 

00200 

00210 

00220 

00230 

00240 

00250 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


READOUT  METHOD 

There  are  various  readout  methods  employed  by  the 
ETE  industry  and  the  TMDE . 


The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

A specific  readout  method  should  not  be  specified. 


Parameter  Name 
PRIMARY  INPUT  CONNECTORS 
No  data  available. 

The  connector  types  specified  are  basically  used  with  this 
type  of  equipment. 

Retain  as  Specified 


Parameter  Name 


ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ALTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 


Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 
insufficient  to  analyze. 


These  parameters  are  required  for  Type  III  Class  5, 
Style  E test  equipment  IAW  MIL-T-28800B . 


Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


01200 
Narrative : 

Conclusion: 

Recommendation: 

CERCOM  Comments: 

Parameter  Number 

01230 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

01640 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


AMP  MOD  EXT 

The  available  OTS  ETE  and  TMDE  parameter  data  exceed 
the  specification  frequency  spectrum. 


The  listed  OTS  ETE  and  TMDE  data  indicate  a greater 
frequency  range  exists  for  external  modulation  input. 


Modify  specification  to  read  O to  1 MHz  sine  or  square 
wave  external  amplitude  modulation. 


Parameter  Name 

MODULATION,  EXTERNAL  SENSITIVITY 

There  was  no  OTS  ETE  or  TMDE  data  available  for 
comparative  analysis. 

This  parameter  is  an  integral  part  of  the  modulation 
parameter  and  is  essential  for  assuring  proper  external 
modulation  percentage  level. 

Retain  as  Specified 


Parameter  Name 

AMPLITUDE  MODULATION-INTERNAL  DISTORTION 

There  was  no  OTS  ETE  or  TMDE  data  available  for  comparative 
analysis. 


This  parameter  is  an  integral  part  of  the  modulation 
characteristics  and  is  essential  for  proper  modulation. 


Retain  as  Specified 


D-9 


Parameter  Number 


Parameter  Name 


03600 


ATTENUATION  OUTPUT 


Narrative: 


One  (1)  OTS  ETE  source  document  lists  this  parameter, which 
compares  to  the  OTS  ETE  Specification. 


Conclusion: 


Recommendation: 


This  parameter  is  significant  for  alignment  and  testing  of 
electronic  equipment  requiring  different  signal  input 
levels. 

Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


19600 


Narrative: 


DISTORTION  INTERNAL 


No  data  available. 


Conclusion: 


This  parameter  is  a function  of  frequency  and  modulation 
and  is  essential  as  a specification  for  signal  integrity. 


Recommendation: 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


26020 


FREQUENCY  MODULATION 


Narrative: 


Two  TMDE  listed  this  parameter. 


Conclusion: 


Recommendation : 


There  is  insufficient  data  for  a comparative  analysis.  The 
specification  as  listed  provides  enhancement  but  it  may 
also  inhibit  OTS  ETE  manufacturer  competition. 

Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


26400 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

26440 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
26600 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


FREQUENCY  MODULATION  - INTERNAL 

The  OTS  ETE  and  TMDE  are  compatible  with  the  OTS  ETE 
Specification. 


The  OTS  ETE  are  compatible  with  the  OTS  ETE  Specification 
and  will  insure  OTS  ETE  manufacturer  competition. 


Retain  as  Specified 


Parameter  Name 

FREQUENCY  MODULATION  - INTERNAL,  SPURIOUS  AM 
No  data  available. 


This  parameter  identifies  spurious  AM  level  allowable 
on  an  FM  signal.  It  is  essential  for  FM  signal  purity. 


Retain  as  Specified 


Parameter  Name 


FREQUENCY  RANGE 

The  OTS  ETE  frequency  range  is  common  to  the  OTS  ETE 
Specification. 


The  common  base  of  OTS  ETE  parameters  to  the  OTS  ETE 
Specification  indicates  a good  mix  for  competition  among 
OTS  ETE  manufacturers. 

Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


26800 

Narrative: 

Conclusion: 

Recommendat ion : 
CERCOM  Comments: 

Parameter  Number 
27000 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
27220 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


FREQUENCY  RESPONSE 

This  parameter  was  not  listed  in  the  OTS  ETE  or  TMDE 
documentation . 


This  parameter  is  an  integral  part  of  the  frequency  parameter 
and  is  a necessary  factor  in  maintaining  signal  output, 
sensitivity,  and  selectivity. 

Retain  as  Specified 


Parameter  Name 
FREQUENCY  SHIFT 

This  parameter  was  not  listed  in  the  OTS  ETE  or  TMDE 
documentation . 


This  parameter  represents  critical  parameter  tolerance 
within  a major  parameter,  i.e., frequency,  and  is  essential 
to  assure  frequency  stability. 

Retain  as  Specified 


Parameter  Name 


FREQUENCY  STABILITY 

There  is  no  data  available  for  a comparative  analysis 
of  this  parameter. 


The  time  element  for  equipment  warm-up  and  frequency 
stability  is  required  by  MIL-T-28800B  specification. 


Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


34400 

Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
35200 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


IMPEDANCE  INPUT 

One  TMDE  item  listed  this  parameter's  characteristics. 


There  was  insufficient  data  available  on  this  parameter* 
however,  it  is  an  important  characteristic  for  matching 
the  signal  generator  to  external  modulation  sources. 


Retain  as  Specified 


Parameter  Name 


IMPEDANCE  OUTPUT 


The  impedance  parameters  for  OTS  ETE  and  TMDE  are  common 
to  the  OTS  ETE  Specification. 


The  comparison  between  the  OTS  ETE  and  the  OTS  ETE 
Specification  indicates  this  parameter  promotes  competition 
among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Number 

42600 

Narrative: 

Conclusion: 

Recommenda  t ion : 
CERCOM  Comments: 


Parameter  Name 
MODULATION  VOLTAGE 

The  OTS  ETE  Specification  states  the  voltage  required 
to  produce  10  kHz  deviation  shall  not  differ  more  than 
+10%  from  the  voltage  required  to  1 kHz. 

There  was  no  data  to  make  a comparative  analysis.  This 
parameter  is  an  integral  part  of  modulation  and  essential 
when  the  generator  has  external  modulation  capability. 

Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


50000 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
68000 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

68400 

Narrative: 

Conclusion: 

Recommendation : 


OUTPUT  SIGNALS 

This  parameter  was  listed  by  the  OTS  ETE  and  the  TMDE. 


This  parameter  is  not  listed  in  the  OTS  ETE  Specification 
but  is  described  in  the  scope  paragraph  of  the  specification. 


This  parameter  does  not  have  to  be  specified  in  the  OTS  ETE 
Specification. 


Parameter  Name 


SPURIOUS  FREQUENCY 

Only  one  (1)  OTS  ETE  listed  this  parameter. 


This  parameter  is  a function  of  a major  parameter  of 
frequency  and  is  necessary  when  sensitive  alignments  are 
made. 

Retain  as  Specified 


Parameter  Name 
SPURIOUS  NOISE  OUTPUT 

There  was  no  data  available  for  OTS  ETE  and  TMDE  for  a 
comparative  analysis  with  the  OTS  ETE  Specification. 


This  parameter  is  a function  of  a major  parameter  of 
frequency  and  is  necessary  when  sensitive  alignments 
are  made. 

Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


69600 

Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

85600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


Parameter  Name 


STANDING  WAVE  RATIO  (SWR) 

One  (1)  TMDE  and  one  (1)  OTS  ETE  listed  this  parameter. 


Data  on  this  parameter  is  insufficient  for  a comparative 
analysis  but  represents  an  important  signal  matching 
characteristic . 

Retain  as  Specified 


Parameter  Name 

VOLTAGE  OUTPUT 

The  OTS  ETE  data  reflects  a 
Specification. 


common  base  with  the  OTS  ETE 


The  common  base  of  the  OTS  ETE  to  the  OTS  ETE  Specification 
indicates  a favorable  competition  factor  for  OTS  ETE 
manufacturers. 

Retain  as  Specified 
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5.  SUPPORTING  DATA 

This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7),  "Definitization  of  OTS  ETE  Specification",  for  the  Signal  Generator, 
UHF-A  OTS  ETE  Specification.  CP-7  contains  the  data  encoded  in  Subtask  2A, 
segregated  by  technical  parameter,  for  the  OTS  ETE  Specification,  5 OTS 
ETE,  and  13  Army  inventory  TMDE.  This  printout  provided  the  supporting 
data  for  the  detailed  review  and  analysis  shown  in  Section  4 of  this 
appendix. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 

• EXT  - External 

• GT  - Greater  Than 

• NGT  - Not  Greater  Than 

• INT  - Internal 

• LT  - Less  Than 

• NLT  - Not  Less  Than 

• PCT  - Percent 

• W/  - With 
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APPENDIX  E 

SIGNAL  GENERATOR,  UHF-B 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  the  detailed  analysis,  recommendations,  and 
supporting  data  applicable  to  the  "Signal  Generator,  UHF-B"  OTS  ETE 
Specification.  It  includes  supporting  publications  and  a parameter  analysis 
summary.  It  should  be  used  in  conjunction  with  the  documents  listed  in 
Table  E-l  and  other  appropriate  parts  of  this  report. 


Table  E-l.  SUPPORTING  PUBLICATIONS  FOR  SIGNAL  GENERATOR, 
UHF-B 

ARINC  Research 
Publication 

Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  1:  Engineering  Review  of  Field  Assets 
to  Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2:  Determination  of  an  Analysis 

Sequence  for  the  TMDE  Families 

1073-01-3-1534 
September  1976 

Task  3A : Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

1 07 3-01 -6- 15 54 R 
November  1976 
(Revised 

January  1977) 

Task  4/5A:  Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability 
of  Existing  TMDE 

1073-01-11-1571 
January  1977 

Task  6A:  TMDE  Family  Specification 

1076-01-1-1693 
December  1977 

Final  Report,  Task  Is  Establish  Project 

Data  Base  Structure  for  Def initization  of 
Specifications  for  Families  of  Off-the- 
shelf  (OTS)  Electronic  Test  Equipment  (ETE) 

E-l 
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The  appendix  is  structured  to  permit  CERCOM  directly  and  completely  to 
review  the  data,  analysis,  and  recommendations  for  each  technical  parameter 
considered  in  the  analysis  and  to  make  comments  related  to  each  recommenda- 
tion. To  facilitate  the  recording  of  CERCOM  comments,  several  columns 
have  been  provided  in  the  parameter  analysis  summary.  Table  E-2,  for  CERCOM 
to  give  a brief  response  to  each  recommendation  made  for  each  analyzed 
technical  parameter.  Additional  space  for  CERCOM  remarks  is  provided  at 
the  end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  form  to 
ARINC  Research  Corporation.  This  approach  should  enhance  the  review 
process  and  prevent  misunderstandings. 


2 . IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Signal  Generator,  UHF-B" : 

• TMDE  Family  Name:  Signal  Generator,  UHF 

• TMDE  Family  Code:  107 

• OTS  ETE  Specification  Number:  16 

The  TMDE  Family  for  the  Signal  Generator,  UHF  was  divided  into  two 
OaS  ETE  Specifications  — UHF-A  (Instrument  A)  and  UHF-B  (Instrument  B) . 
This  division  covers  the  full  UHF  frequency  spectrum  and  makes  the 
specification  competitive  in  the  commercial  market.  This  appendix  presents 
Signal  Generator,  UHF-B,  and  Appendix  D presented  Signal  Generator,  UHF-A. 


3.  SUMMARY  OF  RECOMMENDATIONS 

Table  E-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.,  concur  with  the  analysis,  add  a new  parameter,  or 
modify  or  delete  an  existing  parameter.  The  "Remarks"  section  is  also 
for  CERCOM  use . 

The  numbers  of  Signal  Generator,  UHF-B  parameters  reviewed,  retained, 
added,  deleted,  modified,  or  subjected  to  other  action  are  as  follows: 

• Reviewed  35 

• Retained  31 

• Adde  d 2 

E-2 


• Deleted  0 

• Modi fy  1 

• Other  Action  1 

4.  DETAILED  REVIEW  AND  ANALYSIS 

This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  considered  in  this  analysis  and  summarized  in  Table  E-2.  Fol- 
lowing each  parameter  listing,  the  rationale  applicable  to  the  parameter 
is  provided  in  a "Narrative".  The  narrative  is  followed  by  a "Conclusion" 
and  a "Recommendation"  applicable  to  that  specific  technical  parameter. 

An  area  is  reserved  for  CERCOM's  written  comments.  Throughout  this  section 
the  terms  "TMDE"  and  "OTS  ETE"  refer,  respectively,  to  the  U.S.  Army 
inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the  com- 
mercial market. 
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Parameter  Number  Parameter  Name 

00100  SIGNAL  GENERATOR, UHF-B 

Narrative:  This  parameter  is  common  to  both  OTS  ETE  and  TMDE 

equipment  names. 

Conclusion:  The  OTS  ETE  and  TMDE  are  common  to  the  OTS  ETE  Specification. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  

Parameter  Number  Parameter  Name 

00110  DIMENSIONS  IN  cm/in 

Narrative:  The  OTS  ETE  dimensions  are  within  the  constraints 

of  the  OTS  ETE  Specification. 

Conclusion:  The  OTS  ETE  is  compatible  with  the  OTS  ETE  Specification 

and  promotes  competition  among  OTS  ETE  manufacturers. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  


Parameter  Number  Parameter  Name 

00120  WEIGHT  IN  kg/lbs 

Narrative:  The  OTS  ETE  parameters  are  compatible  with  the  OTS  ETE 

Specification . 


Conclusion: 

Recommendation : 
CERCOM  Comments: 


The  majority  of  the  OTS  ETE  are  within  the  parameter  specified 
in  the  OTS  ETE  Specif ication, which  will  provide  adequate 
competition. 

Retain  as  Specified 
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Parameter  Number 


Parameter Name 


00130 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00140 

Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00150 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


ENCLOSURE  STYLE 

Three  (3)  OTS  ETE  are  compatible  with  this  parameter. 


The  compatibility  of  the  OTS  ETE  to  the  OTS  ETE  Specification 
provides  for  competition  among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 


POWER  SOURCE (S) /CONSUMPTION 

The  OTS  ETE  and  TMDE  are  common  to  the  OTS  ETE 
Specification. 


The  compatiblity  of  the  OTS  ETE  to  the  OTS  ETE  Specification 
provides  OTS  ETE  manufacturer  competition. 


Retain  as  Specified 


Parameter  Name 


MTBF 

OTS  ETE  and  TMDE  Source  Documents  do  not  indicate  the 
of  the  listed  items.  However,  the  MTBF  for  the  OTS  ETE 
Specification  was  derived  from  data  provided  by  ETE 
industry  in  response  to  a survey  conducted  under  Contract 
DAEA-18-72-A-0005, Delivery  Order  0007. 

Based  on  available  data,  the  MTBF  specified  appears  to 
be  reasonable. 

Retain  as  Specified 
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Parameter  Number 
00160 
Narrative: 

Conclusion: 

Recommenda  t ion : 
CERCOM  Comments: 

Parameter  Number 

00170 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00200 

00210 

00220 

00230 

00240 

00250 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Conments: 

fc 


Parameter  Name 
READOUT  METHOD 

There  are  various  readout  methods  employed  by  the 
ETE  industry  and  the  TMDE. 

The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

A specific  readout  method  should  not  be  specified. 


Parameter  Name 
PRIMARY  INPUT  CONNECTORS 

No  data  available  to  make  a comparative  analysis  of  this 
parameter . 

The  connectors  specified  are  common  to  this  type 
of  equipment. 

Retain  as  Specified 


Parameter  Name 

ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ALTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 

Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 
insufficient  to  analyze. 

These  parameters  are  required  for  Type  III  Class  5,  Style 
E test  equipment  IAW  MIL-T-28800B. 


Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


01200 

Narrative: 

Conclusion: 

Recommendation: 

CERCOM  Comments: 

Parameter  Number 

01230 

Narrative: 

Conclusion: 

Recommenda  tion : 
CERCOM  Comments: 

Parameter  Number 
01600 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


AMP  MOD  EXT 

The  OTS  ETE  and  TMDE  greatly  exceed  the  specification 
frequency  spectrum. 


The  available  OTS  ETE  and  TMDE  data  indicate  that  a greater 
frequency  range  exists  for  external  modulation  input. 

Modify  specification  to  read:  0 to  1 MHz  sine  or  square 
wave  external  amplitude  modulation. 


Parameter  Name 


AMP  MOD-EX,  SENSITIVITY 

No  data  available  for  comparative  analysis. 


This  parameter  is  essential  for  proper  modulation 
percentage  from  external  modulation  sources. 


Retain  as  Specified 


Parameter  Name 


AMPLITUDE  MODULATION  - INTERNAL 

The  OTS  ETE  is  compatible  with  the  OTS  ETE  Specification 
whereas  the  available  TMDE  data  listed  pulse  modulation. 

See  parameter  56400. 

The  OTS  ETE  common  base  to  the  OTS  ETE  Specification  with  AM 
and  square  wave  modulation  indicates  enhancement  capabilities 
as  well  as  promotion  of  OTS  ETE  manufacturer  competition. 

Retain  as  Specified 
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Parameter  Number 
01640 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

01650 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
03600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


Parameter  Name 
AM  INTERNAL  DISTORTION 

No  data  available  for  this  parameter  to  make  a comparative 
analysis. 

Internal  amplit’--’^  distortion  is  a function  of  modulation 
sensitivity  and  is  essential  for  frequency  stability. 

Retain  as  Specified 


Parameter  Name 
AM  SPURIOUS  MODULATION 

There  was  no  data  available  for  this  parameter. 


This  parameter,  if  unchecked,  will  degrade  the  function 
of  FM  deviation  and  will  degrade  the  FM  signal. 

Retain  as  Specified 


Parameter  Name 
ATTENUATION  OUTPUT 

There  was  no  OTS  ETE  data  listed  for  this  parameter.  The 
TMDE  data  listed  a common  base  to  the  OTS  ETE  Specification. 


The  attenuation  output  control  is  essential  to  signal 
level  output  control. 


Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


* 


i 


19600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


FM  INTERNAL  DISTORTION 

No  data  available  for  OTS  ETE  and  TMDE  parameter. 


Internal  FM  distortion  is  a function  of  modulation  and 
deviation  sensitivity  and  essential  for  frequency 
stability. 

Retain  as  Specified 


Parameter  Number 


Parameter  Name 


26020 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

26440 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


FREQUENCY  MODULATION 
No  data  available. 


This  parameter  addresses  deviation  which  is  a function 
of  frequency  modulation  and  is  an  essential  component 
of  the  FM  process. 

Retain  as  Specified 


Parameter  Name 

FREQUENCY  MODULATION  SPURIOUS  SIGNAL 

There  was  no  data  available  for  a comparative  analysis. 


This  parameter  is  a function  of  frequency  and  essential 
for  frequency  stability  under  vibration  stress.  However, 
since  neither  the  Army  TMDE  nor  the  OTS  ETE  list  this 
parameter, it  may  require  removal  from  the  specification. 

Retain  as  specified 
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Parameter  Number 


Parameter  Name 


26600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
26800 
Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 
27000 

Narrative: 

Conclusion: 

Recommendation : 


FREQUENCY  RANGE 

The  OTS  ETE  and  TMDE  are  compatible  with  the  OTS  ETE 
Specification. 


The  compatibility  of  the  OTS  ETE  provides  for  good  OTS 
ETE  manufacturer  competition. 


Retain  as  Specified 


Parameter  Name 
FREQUENCY  RESPONSE 

There  was  no  data  for  OTS  ETE  and  TMDE. 


This  parameter  is  a function  of  frequency  level  and 
stability  and  is  essential  to  maintain  a stable 
signal  source . 

Retain  as  Specified 


Parameter  Name 
FREQUENCY  SHIFT 

There  was  no  data  available  for  a comparative  analysis 
of  this  parameter. 

Carrier  shift  with  modulating  frequencies  must  be 
maintained  at  a minimum  for  proper  frequency  modulation 
and  stability. 

Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


27220 


Narrative : 


FREQUENCY  STABILITY  UNDER  TEMPERATURE 

There  was  no  data  available  for  a comparative  analysis 
of  this  parameter. 


Conclusion: 


Frequency  drift  of  a signal  source  must  be  stable  within 
a reasonable  warm-up  time.  This  parameter  is  essential 
for  signal  source  stability. 


Recommendation: 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


34400 


Narrative: 


Conclusion: 


Recommendation : 


CERCOM  Comments: 


Parameter  Name 


IMPEDANCE  INPUT 


One  (1)  OTS  ETE  listed  this  parameter. 


There  is  inconclusive  data  available  for  a comparison 
analysis;  however,  this  parameter  is  common  to  other 
signal  source  inputs. 

Retain  as  Specified 


Parameter  Number 


Parameter  Name 


35200 


IMPEDANCE  OUTPUT 


Narrative: 


The  available  OTS  ETE  and  TMDE  data  show  a common  base 
to  the  OTS  ETE  Specification. 


Conclusion: 


The  common  base  of  OTS  ETE  indicates  there  will  be 
adequate  competition  among  OTS  ETE  manufacturers. 


Recommendation: 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


r 


42600 

Narrative: 


Conclusion: 


Recommendation : 
CERCOM  Comments: 


Parameter  Number 


56000 

Narrative: 


Conclusion: 


Recommendation : 
CERCOM  Comments: 


MODULATION  VOLTAGE 

There  was  no  data  available  for  a comparative  analysis. 


This  parameter  is  an  essential  function  of  voltage 
modulation  level  for  the  deviation  levels  selected. 

It  assures  a common  voltage  level  for  FM  at  different 
frequencies. 

Retain  as  Specified 


Parameter  Name 
PULSE  MOD  (PM)  - EX 

Two  (2)  OTS  ETE  and  two  (2)  TMDE  listed  the  external 
pulse  capability. 

The  OTS  ETE  Specif ication  does  not  include  this  parameter. 
It  should  be  added  as  a specification  to  meet  the  TMDE 
requirement. 

Include  this  parameter  in  the  OTS  ETE  Specification. 


Parameter  Number 

56400 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

* 


Parameter  Name 

PULSE  MODULATION  (PM)  INTERNAL 

The  majority  of  TMDE  listed  this  parameter. 


The  OTS  ETE  Specification  does  not  include  this  parameter. 

It  should  be  added  as  a specification  to  meet  the  TMDE 
requirement. 

* hj 

Include  this  parameter  in  the  OTS  ETE  Specification. 

' ~ ; 

1 

J 
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Parameter  Number 


Parameter  Name 


6 


68000  SPURIOUS  FREQUENCY 

Narrative:  There  was  no  data  available. 


Conclusion:  This  parameter  is  a function  of  RF  signal  output  and  essential 

to  maintain  spurious  harmonics  below  specified  levels  for 
proper  signal  integrity. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : 


Parameter  Number  Parameter  Name 


68400  SPURIOUS  NOISE  OUTPUT 

Narrative:  There  was  no  data  available. 


Conclusion:  Spurious  FM  on  unmodulated  carrier  is  a function  of 

modulation  and  carrier  level, which  must  be  maintained 
at  a minimum  level. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : 


Parameter  Number  Parameter  Name 

69600  STANDING  WAVE  RATIO  (SWR) 


Narrative: 


Only  One  (1)  OTS  ETE  and  One  (1)  TMDE  listed  this 
parameter . 


Conclusion:  There  was  insufficient  data  for  conclusive  analysis; 

however,  this  parameter  is  essential  for  the  proper 
signal  transfer  from  signal  source  to  equipment  under 
test  or  alignment. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  
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Parameter  Number 


Parameter  Name 


85600 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


VOLTAGE  OUTPUT 

OTS  ETE  and  TMDE  voltage  output  are  compatible  with 
the  OTS  ETE  Specification. 

There  appears  to  be  adequate  competition  among  OTS  ETE 
manufacturers . 

Retain  as  Specified 
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5 . SUPPORTING  DATA 


This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7),  "Definitization  of  OTS  ETE  Specification",  for  the  Signal  Genera- 
tor, UHF-B  OTS  ETE  Specification.  CP-7  contains  the  data  encoded  in 
Subtask  2A,  segregated  by  technical  parameter,  for  the  OTS  ETE  Specifica- 
tion, 5 OTS  ETE,  and  14  Army  inventory  TMDE.  This  printout  provided  the 
supporting  data  for  the  detailed  review  and  analysis  shown  in  Section  4 
of  this  appendix. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings : 


• EXT  - External 

• GT  - Greater  Than 

• NGT  - Not  Greater  Than 

• INT  - Internal 

• LT  - Less  Than 

• NLT  - Not  Less  Than 

• PCT  - Percent 

• W/  - With 
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APPENDIX  F 

SIGNAL  GENERATOR,  VHF-A 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  the  detailed  analysis,  recommendations,  and 
supporting  data  applicable  to  the  "Signal  Generator,  VHF-A"  OTS  ETE 
Specification.  It  includes  supporting  publications  and  a parameter 
analysis  summary.  It  should  be  used  in  conjunction  with  the  documents 
listed  in  Table  F-l  and  other  appropriate  parts  of  this  report. 


Table  F-l.  SUPPORTING  PUBLICATIONS  FOR  SIGNAL  GENERATOR, 
VHF-A 

ARINC  Research 
Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  1:  Engineering  Review  of  Field  Assets 
to  Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2:  Determination  of  an  Analysis 

Sequence  for  the  TMDE  Families 

1073-01-3-1534 
September  1976 

Task  3A:  Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

1 07 3-01-6- 15 54 R 
November  1976 
(Revised 

January  1977) 

Task  4/5A ; Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability 
of  Existing  TMDE 

1073-01-11-1571 
January  1977 

Task  6A:  TMDE  Family  Specification 

1076-01-1-1693 
December  1977 

Final  Report,  Task  1:  Establish  Project 

Data  Base  Structure  for  Def initization  of 
Specifications  for  Families  of  Off-the- 
shelf  (OTS)  Electronic  Test  Equipment  (ETE) 

The  appendix  is  structured  to  permit  CERCOM  directly  and  completely  to 
review  the  data,  analysis,  and  recommendations  for  each  technical  parameter 
considered  in  the  analysis  and  to  make  comments  related  to  each  recommenda- 
tion. To  facilitate  the  recording  of  CERCOM  comments,  several  columns  have 
been  provided  in  the  parameter  analysis  summary.  Table  F-2,  for  CERCOM  to 
give  a brief  response  to  each  recommendation  made  for  each  analyzed  tech- 
nical parameter.  Additional  space  for  CERCOM  remarks  is  provided  at  the 
end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  form  to 
ARINC  Research  Corporation.  This  approach  should  enhance  the  review 
process  and  prevent  misunderstandings. 


2.  IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Signal  Generator,  VHF-A" : 

• TMDE  Family  Name:  Signal  Generator,  VHF 

• TMDE  Family  Code : 106 

• OTS  ETE  Specification  Number:  17 

The  TMDE  Family  for  the  Signal  Generator,  VHF  was  divided  into  two 
OTS  ETE  Specifications  — VHF-A  (Instrument  A)  and  VHF-B  (Instrument  B) . 
This  division  covers  the  full  VHF  frequency  spectrum  and  makes  the 
specification  competitive  in  the  commercial  market.  This  appendix  presents 
Signal  Generator,  VHF-A,  and  Appendix  G presents  Signal  Generator,  VHF-B. 


3.  SUMMARY  OF  RECOMMENDATIONS 

Table  F-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.,  concur  with  the  analysis,  add  a new  parameter,  or 
modify  or  delete  an  existing  parameter.  The  "Remarks"  section  is  also 
for  CERCOM  use. 

The  numbers  of  Signal  Generator,  VHF-A  parameters  reviewed,  retained, 
added,  deleted,  modified,  or  subjected  to  other  action  are  as  follows: 

• Reviewed  34 

• Retained  33 

• Added  0 


Table  F-2.  SUMMARY  OF  PARAMETER  ANALYSIS  FOR  SIGNAL  GENERATOR 
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(continued) 


• Deleted  0 

• Modi f y 0 

• Other  Action  1 


4.  DETAILED  REVIEW  AND  ANALYSIS 

This  section  presents  a numeric-sequential  listing  of  all  the 
technical  parameters  considered  in  this  analysis  and  summarized  in  Table 
F-2.  After  each  parameter  listing,  the  rationale  applicable  to  the 
parameter  is  provided  in  a "Narrative".  The  narrative  is  followed  by 
a "Conclusion"  and  a "Recommendation"  applicable  to  that  specific  tech- 
nical parameter.  An  area  is  reserved  for  CERCOM's  written  comments. 
Throughout  this  section  the  terms  "TMDE"  and  "OTS  ETE"  refer,  respectively, 
to  the  U.S.  Army  inventory  TMDE  and  to  those  ETE  selected  as  representative 
of  the  commercial  market. 


Parameter  Number 


Parameter  Name 


S 


1 


k 


k 


00100 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00110 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00120 

Narrative : 

Conclusion: 

Recommendation: 
CERCOM  Comments: 


SIGNAL  GENERATOR,  VHF 

The  specification's  name  is  common  to  the  OTS  ETE 
names. 

The  OTS  ETE  and  TMDE  names  are  common  to  the  OTS  ETE 
Specification. 

i 

Retain  as  Specified 


Parameter  Name 
DIMENSIONS  IN  cm/ins 

The  OTS  ETE  is  compatible  with  the  OTS  ETE  Specification. 


No  changes  to  the  specification  are  required. 


Retain  as  Specified 


j 


. trameter  Name 


WEIGHT  IN  kg/lbs 

The  OTS  ETE  is  compatible  with  the  OTS  ETE  Specification. 


I 


The  OTS  ETE  Specification  provides  for  competition  among 
OTS  ETE  manufacturers. 


Parameter  Number 


Parameter  Name 


00130 

Narrative: 

Conclusion: 

Recomme  nda  t ion : 
CERCOM  Comments: 

Parameter  Number 
00140 
Narrative : 


Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00150 

Narrative: 


Conclusion: 

Recommendation : 
CERCOM  Comments: 


ENCLOSURE  STYLE 

The  OTS  ETE  is  compatible  with  the  OTS  ETE 
Specification. 


The  OTS  ETE  Specification  provides  for  competition 
among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 


POWER  SOURCE/CONSUMPTION 

The  OTS  ETE  and  TMDE  are  compatible  with  the  OTS  ETE 
Spec if ication . 


This  compatibility  indicates  competition  among  OTS  ETE 
manufacturers  and  it  meets  the  Army  TMDE  requirements. 


Retain  as  Specified 


Parameter  Name 


MTBF 

OTS  ETE  and  TMDE  Source  Documents  do  not  indicate  the  MTBF 
of  the  listed  items.  However,  the  MTBF  for  the  OTS  ETE 
Specification  was  derived  from  data  provided  by  ETE 
industry  in  response  to  a survey  conducted  under  Contract 
DAEA-18-72-A-0005*  Delivery  Order  0007. 

Based  on  the  available  data,  the  MTBF  specified  appears 
to  be  reasonable. 


Retain  as  Specified 


F-7 


r 


1 

i 

l 


' 


Conclusion: 


Recommendation : 
CERCOM  Comments: 


Parameter  Number 


00170 

Narrative: 


The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

A specific  readout  method  should  not  be  specified. 


Parameter  Name 

PRIMARY  INPUT  CONNECTORS 

One  (1)  OTS  ETE  listed  this  parameter. 


Conclusion:  There  is  insufficient  data  for  comparative  analysis. 

However,  this  type  connector  is  common  to  this  equipment 
type. 

Recommendation;  Retain  As  Specified 

CERCOM  Comments:  


Parameter  Number  Parameter  Name 


00200 

00210 

00220 

00230 

00240 

00250 


ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ALTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 


- 1 


1 


Narrative : 


Information  on  these  parameters  for  OTS  ETE  and  TMDE 
is  insufficient  to  analyze. 


Conclusion: 


These  parameters  are  required  for  Type  III  Class  5, 
Style  E test  equipment  IAW  MIL-T-28800B. 


Recommendation : 


Retain  as  Specified 


CERCOM  Comments: 
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Parameter  Number 


Parameter  Name 


01200 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

01230 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
01600 
Narrative: 

Conclusion: 

Recommendation : 


AMPLITUDE  MODULATION  - EXTERNAL 

The  OTS  ETE  and  TMDE  data  are  compatible  with  the  OTS  ETE 
Specification. 


The  common  base  of  OTS  ETE  and  TMDE  to  the  specification 
suggests  good  competition  among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 
AM  EXTERNAL  SENSITIVITY 

There  was  no  data  available  for  a comparative  analysis. 

The  voltage  level  required  for  a discriminate  modulation 
percentage  is  essential. 

Retain  as  Specified 


Parameter  Name 


AMPLITUDE  MODULATION  - INTERNAL 

The  OTS  ETE  and  TMDE  are  comparable  with  the  OTS  ETE 
Specification.  Combined  with  the  parameter  01200,  the 
Army  requirements  can  be  met. 

The  common  base  to  OTS  ETE  Specification  suggests  adequate 
OTS  ETE  manufacturer  competition. 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


01620 


AM  INT  PERCENT  MOD 


Narrative: 


Conclusion: 


Recommendation : 


One  (1)  OTS  ETE  is  common  to  the  OTS  ETE  Specification. 


The  parameter  characteristic  required  for  proper  modulation 
level  percentage  is  essential . 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 
01640 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

03600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


Parameter  Name 
AM  INTERNAL  DISTORTION 

Only  one  (1)  OTS  ETE  listed  this  parameter,  which  is 
compatible  with  the  OTS  ETE  Specification. 

This  parameter  is  a function  of  the  frequency  and  is  essential 
for  stability  and  sensitivity. 

Retain  as  Specified 


Parameter  Name 
ATTENUATION  OUTPUT 

One  (1)  OTS  ETE  and  two  (2)  TMDE  listed  this  parameter. 


1 


There  is  insufficient  data  to  make  a comparative  analysis. 
This  parameter  is  essential  for  selective  output  level 
control  and  should  be  retained. 

Retain  as  Specified 


1 

' 

Parameter  Number  Parameter  Name 

19600  DISTORTION,  INTERNAL 

Narrative:  There  was  no  data  available  for  comparative  analysis. 

Conclusion:  This  parameter  is  a function  of  FM  deviation  and  essential 

for  FM  integrity. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : . 

. - 

Parameter  Number  Parameter  Name 

26020  FREQUENCY  MODULATION 

Narrative:  One  (1)  OTS  ETE  and  three  (3)  TMDE  are  common  to  the  OTS 

ETE  Specification. 

Conclusion:  Deviation  is  a function  of  frequency  modulation;  although 

not  listed, there  should  be  no  problem  for  OTS  ETE 
competition  to  meet  TMDE  requirements. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments: 


Parameter  Number  Parameter  Name 

26440  FREQUENCY  MODULATION  - INTERNAL,  SPURIOUS  AM 

Narrative:  No  data  available  for  comparative  analysis. 


Conclusion:  Spurious  AM  will  adversely  affect  FM  deviation  and  must 

be  minimized  for  proper  frequency  modulation. 

Recommendation:  Retain  as  Specified 


Parameter  Number 


Parameter  Name 


26600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
26800 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

27200 

Narrative: 

Conclusion: 

Recommendation : 


FREQUENCY  RANGE 

The  OTS  ETE  lists  a common  base  with  the  OTS  ETE 
Specification.  The  TMDE  lists  wide  variations  to 
this  parameter;  however,  the  majority  are  within 
the  frequency  range  of  the  specification. 

The  OTS  ETE's  common  base  and  greater  frequency  spectrum 
affords  competition  among  OTS  ETE  manufacturers  and  meets 
U.S.  Army  requirements. 

Retain  as  Specified 


Parameter  Name 
FREQUENCY  RESPONSE 
No  data  available. 


This  parameter  is  a function  of  frequency  where  level  and 
stability  through  all  ranges  are  essential  for  proper 
frequency  output. 

Retain  as  Specified 


Parameter  Name 
FREQUENCY  STABILITY 
No  data  available. 


This  parameter  is  a function  of  frequency  and  is  an 
essential  consideration  for  frequency  stability  and 
output. 

Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 

27220 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

34400 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
35200 

Narrative: 

Conclusion: 

Recommendation : 


Parameter  Name 

FREQUENCY  STABILITY  - TEMPERATURE 

The  listed  OTS  ETE  are  common  to  the  OTS  ETE  Specification 
base. 

The  common  base  to  the  OTS  ETE  Specification  suggests 
competition  among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 

IMPEDANCE  INPUT 

Four  (4)  of  the  five  (5)  OTS 
Specification. 


ETE  are  common  to  the  OTS  ETE 


The  common  base  indicates  competition  among  OTS  ETE  manufacturers 
and  meets  U.  S.  Army  requirements. 


Retain  as  Specified 


Parameter  Name 


IMPEDANCE  OUTPUT 

The  OTS  ETE  and  TMDE  are  common  to  the  OTS  ETE  Specification. 


The  common  base  of  OTS  ETE  indicates  OTS  ETE  manufacturer 
competition. 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 
42600 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
68000 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

68400 

Narrative: 

Conclusion: 

Recommendation : 


Parameter  Name 


MODULATION  VOLTAGE 
No  data  available. 


This  parameter  is  a function  of  modulation  and  essential 
for  stable  level  input  for  selective  deviation. 


Retain  as  Specified 


Parameter  Name 


SPURIOUS  FREQUENCY 

The  OTS  ETE  listed  are  common  to  the  OTS  ETE  Specification 
No  TMDE  data  available. 


The  total  harmonic  content  below  unmodulated  signal  is  a 
significant  parameter  for  frequency  integrity.  It  offers 
OTS  ETE  manufacturer  competition. 

Retain  as  Specified 


Parameter  Name 


SPURIOUS  NOISE  OUTPUT 
No  data  available. 


This  parameter  is  essential  for  frequency  integrity. 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


69600 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
85600 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


STANDING  WAVE  RATIO  (SWR) 

The  available  data  indicate  the  OTS  ETE  and  TMDE  are 
common  to  the  OTS  ETE  Specification. 


This  parameter  is  a function  of  frequency  output  level 
and  essential  for  proper  level  input  for  equipments 
under  test. 

Retain  as  Specified 


Parameter  Name 
VOLTAGE  OUTPUT 

The  OTS  ETE  is  common  to  the  OTS  ETE  Specif ication, with 
the  TMDE  generally  equal  to  the  common  base. 


The  OTS  ETE  common  base  offers  competition  among  OTS  ETE 
manufacturers  and  meets  the  majority  of  the  Army  require- 
ments as  indicated  by  the  TMDE. 

Retain  as  Specified 


F-15 


5 . SUPPORTING  DATA 


This  section  contains  a reproduction  of  the  computer  printout  Number 
7 (CP-7)  "Definitization  of  OTS  ETE  Specification",  for  the  Signal 
Generator,  VHF-A  OTS  ETE  Specification.  CP-7  contains  the  data  encoded 
in  Subtask  2A,  segregated  by  technical  parameter,  for  the  OTS  ETE  Specifi- 
cation, 5 OTS  ETE,  and  26  Army  inventory  TMDE . This  printout  provided  the 
supporting  data  for  the  detailed  review  and  analysis  shown  in  Section  4 
of  this  appendix. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings : 


EXT  - 

External 

GT  - 

Greater  Than 

NGT  - 

Not  Greater  Than 

INT  - 

Inte rnal 

LT  - 

Less  Than 

NLT  - 

Not  Less  Than 

PCT  - 

Percent 

W/  - 

With 
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APPENDIX  G 


SIGNAL  GENERATOR,  VHF-B 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  the  detailed  analysis,  recommendations,  and 
supporting  data  applicable  to  the  "Signal  Generator,  VHF-B"  OTS  ETE 
Specification.  It  includes  supporting  publications  and  a parameter 
analysis  summary.  It  should  be  used  in  conjunction  with  the  documents 
listed  in  Table  G-l  and  other  appropriate  parts  of  this  report. 


Table  G-l.  SUPPORTING  PUBLICATIONS  FOR  SIGNAL  GENERATOR, 
VHF-B 

ARINC  Research 

Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  1;  Engineering  Review  of  Field  Assets 
to  Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2;  Determination  of  an  Analysis 

Sequence  for  the  TMDE  Families 

1073-01-3-1534 
September  1976 

Task  3A : Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

1073-01-6-1554R 
November  1976 
(Revised 

January  1977) 

Task  4/5A:  Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability 
of  Existing  TMDE 

1073-01-11-1571 
January  1977 

Task  6A : TMDE  Family  Specification 

1076-01-1-1693 
December  1977 

Final  Report,  Task  1:  Establish  Project 

Data  Base  Structure  for  Def initization  of 
Specifications  for  Families  of  Off-the- 
shelf  (OTS)  Electronic  Test  Equipment  (ETE) 

The  appendix  is  structured  to  permit  CERCOM  directly  and  completely 
to  review  the  data,  analysis,  and  recommendations  for  each  technical 
parameter  considered  in  the  analysis  and  to  make  comments  related  to  each 
recommendation.  To  facilitate  the  recording  of  CERCOM  comments,  several 
columns  have  been  provided  in  the  parameter  analysis  summary.  Table  G-2, 
for  CERCOM  to  give  a brief  response  to  each  recommendation  made  for  each 
analyzed  technical  parameter.  Additional  space  for  CERCOM  remarks  is 
provided  at  the  end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record 
their  response  with  respect  to  each  recommendation  before  returning  the 
analysis  form  to  ARINC  Research  Corporation.  This  approach  should  enhance 
the  review  process  and  prevent  misunderstandings. 


2.  IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Signal  Generator,  VHF-B": 

• TMDE  Family  Name:  Signal  Generator,  VHF 

• TMDE  Family  Code:  106 

• OTS  ETE  Specification  Number:  18 

The  TMDE  Family  for  the  Signal  Generator,  VHF  was  divided  into  two 
OTS  ETE  Specifications  — VHF-A  (Instrument  A)  and  VHF-B  (Instrument  B) . 
This  division  covers  the  full  VHF  frequency  spectrum  and  makes  the 
specification  competitive  in  the  commercial  market.  This  appendix  presents 
Signal  Generator,  VHF-B,  and  Appendix  F presented  Signal  Generator,  VHF-A. 


3.  SUMMARY  OF  RECOMMENDATIONS 

Table  G-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.  , concur  with  the  analysis,  add  a new  parameter,  or  modify 
or  delete  an  existing  parameter.  The  "Remarks"  section  is  also  for  CERCOM 
use. 


The  numbers  of  parameters  reviewed,  retained,  added,  deleted,  modified, 
or  subjected  to  other  action  are  as  follows: 


Reviewed 

35 

Retained 

34 

Added 

0 

G-2 


(continued) 
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Deleted  0 

Modi f y 0 

Other  Action  1 


4.  DETAILED  REVIEW  AND  ANALYSIS 

This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  considered  in  this  analysis  and  summarized  in  Table  G-2.  Fol- 
lowing each  parameter  listing,  the  rationale  applicable  to  the  parameter 
is  provided  in  a "Narrative".  The  narrative  is  followed  by  a "Conclusion" 
and  a "Recommendation"  applicable  to  that  specific  technical  parameter.  An 
area  is  reserved  for  CERCOM's  written  comments.  Throughout  this  section 
the  terms  "TMDE"  and  "OTS  ETE"  refer,  respectively,  to  the  U.S.  Army 
inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the  commercial 
market . 


Parameter  Number 


Parameter  Name 


00100 

Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 
00110 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00120 
Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


SIGNAL  GENERATOR,  VHF 

This  parameter  is  the  given  manufacturer  equipment  name. 


The  parameter  name  is  compatible  with  the  OTS  ETE. 


Retain  as  Specified 


Parameter  Name 


DIMENSIONS  IN  cm/ins 

The  OTS  ETE  and  TMDE  are  compatible  with  the  OTS  ETE 
Specification . 


The  parameter  will  permit  OTS  ETE  manufacturer  competition. 


Retain  as  Specified 


Parameter  Name 


WEIGHT  IN  kg/lbs 

The  OTS  ETE  and  TMDE  are  compatible  with  the  OTS  ETE 
Specification. 


The  compatibility  provides  a basis  for  competition  among 
OTS  ETE  manufacturers . 

Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


00130 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00140 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00150 

Narrative: 

Conclusion: 

Recommendation: 


ENCLOSURE  STYLE 

There  is  insufficient  data  to  make  a qualified  analysis? 
however,  rack  mount  kits  are  easily  fabricated. 


The  rack  mount  capability  should  not  inhibit  competition 
among  OTS  ETE. 


Retain  as  Specified 


Parameter  Name 


POWER  SOURCE (S) /CONSUMPTION 

The  OTS  ETE  and  TMDE  are  common  to  the  OTS  ETE  Specification. 


The  common  base  affords  competition  among  OTS  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 


MTBF 

OTS  ETE  and  TMDE  Source  Documents  do  not  indicate  the  MTBF 
of  the  listed  items.  However,  the  MTBF  for  the  OTS  ETE 
Specification  was  derived  from  data  provided  by  ETE 
industry  in  response  to  a survey  conducted  under  Contract 
DAEA-18-72-A-0005,  Delivery  Order  0007. 

Based  on  the  available  data,  the  MTBF  specified  appears 
to  be  reasonable. 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


00160 

Narrative; 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00170 

Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 

00200 

00210 

00220 

00230 

00240 

00250 

Narrative: 

Conclusion: 

Recommendation: 


READOUT  METHOD 

There  are  various  readout  methods  employed  by  the  ETE 
industry  and  the  TMDE . 


The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

A particular  readout  method  should  not  be  specified. 


Parameter  Name 


PRIMARY  INPUT  CONNECTORS 
No  data  available. 


The  input  connectors  and  output  connectors  for  signal 
cables  at  VHF  frequencies  commonly  use  the  BNC  type. 


Retain  as  Specified 


Parameter  Name 


ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ALTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 

Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 
insufficient  to  analyze. 


These  parameters  are  required  for  Type  III  Class  5,  Style  E 
test  equipment  IAW  MIL-T-28800B. 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


00260 

Narrative: 

Conclusion: 

Recommenda  t ion : 
CERCOM  Comments: 

Parameter  Number 
01200 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

01230 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


VOR/ILS  FAA 

Three  (3)  OTS  ETE  specified  the  avionics  option  for  this 
parameter. 


The  avionics  options  specified  are  common  to  the  OTS  ETE 
Specification  and  assure  competition  among  ETE  manufacturers. 


Retain  as  Specified 


Parameter  Name 


AMPLITUDE  MODULATION  - EXTERNAL 

Available  data  of  OTS  ETE  indicates  a common  base  to  the 
OTS  ETE  Specification. 


The  common  base  of  OTS  ETE  suggests  competition  among 
OTS  ETE  manufacturers  and  should  meet  the  majority  of  the 
Army ' s requirements . 

Retain  as  Specified 


Parameter  Name 

AMPLITUDE  MODULATION-EXTERNAL,  SENSITIVITY 
No  data  available. 


This  parameter  is  a function  of  modulation  where  the  proper 
modulation  percentage  level  is  determined  by  the  signal 
voltage  input. 

Retain  as  Specified 
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Parameter  Number 


Parameter  Name 


01600 


AMPLITUDE  MODULATION  INTERNAL 


Narrative: 


The  OTS  ETE  and  TMDE  are  comparable  to  the  OTS  ETE 
Specification. 


Conclusion: 


The  OTS  ETE  data  provides  a basis  for  competition  among 
OTS  ETE  manufacturers  and  meets  the  Army  TMDE  requirements. 


Recommendation: 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


01620 


AMPLITUDE  MODULATION  INTERNAL 


Narrative: 


Four  (4)  TMDE  list  this  parameter  with  maximum  of  50  percent 
modulation. 


Conclusion: 


This  parameter  describes  the  percentage  modulation  requirement 
and  is  an  essential  item  of  consideration.  The  percentage  may 
have  to  be  lowered  if  the  OTS  ETE  cannot  meet  the  specification. 


Recommendation: 


Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


01640 


AM  INTERNAL  DISTORTION 


Narrative: 


No  data  available. 


Conclusion: 


This  parameter  is  a function  of  amplitude  modulation 
and  determines  the  frequency  stability  and  integrity 
of  the  output  signal. 


Recommendation : 


Retain  as  Specified 


CERCOM  Comments: 


G-10 


r 


Parameter  Number  Parameter  Name 


03600  ATTENUATION,  OUTPUT 

Narrative:  One  (1)  TMDE  listed  this  parameter,  which  is  insufficient 

data  for  a comparative  analysis. 


Conclusion:  This  parameter  is  essential  in  controlling  signal  level 

output  to  equipment  under  test  or  alignment. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


26020 


FREQUENCY  MODULATION 


Narrative : 


One  (1)  OTS  ETE  listed  this  parameter,  which  is  insufficient 
data  for  a comparison  analysis. 


Conclusion:  This  parameter  is  a function  of  FM.  The  external  and 

internal  deviation  capability  are  essential;  however, this 
parameter  may  inhibit  competition. 

Reocmmendation:  Retain  as  Specified 

CERCOM  Comments: 


Parameter  Number  Parameter  Name 

26440  FM,  INTERNAL  SPURIOUS  AM 


Narrative: 


No  data  available. 


Conclusion:  This  parameter  is  a function  of  FM  deviation  and  must  be 

considered  to  ensure  supression  of  spurious  amplitude 
modulation  signals. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments: 
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Parameter  Number 
26600 
Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 
— 

26800 

Narrative: 


Parameter  Name 
FREQUENCY  RANGE 

The  OTS  ETE  is  common  to  the  0T£ 
exceed  U.  S.  Army  requirements. 

The  OTS  ETE  common  base  and  grec 
OTS  ETE  manufacturer  competitior 
capabilities. 

Retain  as  Specified 

Parameter  Name 
FREQUENCY  RESPONSE 
No  data  available. 


Conclusion:  This  parameter  is  a function  of 

for  maintenance  of  signal  output 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : 

Parameter  Number  Parameter  Name 

27200  FREQUENCY  STABILITY 

Narrative:  One  (1)  OTS  ETE  listed  this  par 


Conclusion:  This  parameter  is  a function  of 

considered  for  carrier  shift  su 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  


G-12 


Parameter  Number  Parameter  Name 

34400  IMPEDANCE  INPUT 

Narratives  Three  (3)  OTS  ETE  listed  this  parameter.  Only  one  TMDE 

listed  this  parameter,  which  is  insufficient  data  for  a 
comparative  analysis. 

Conclusion;  The  common  base  of  OTS  ETE  suggests  competition  among 

OTS  ETE  manufacturers. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : 

Parameter  Number  Parameter  Name 

35200  IMPEDANCE  OUTPUT 

Narrative:  The  available  OTS  ETE  and  TMDE  data  are  common  to  the  OTS 

ETE  Specification. 

Conclusion:  The  common  base  affords  competition  among  OTS  ETE  manufacturers. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : 

Parameter  Number  Parameter  Name 

42600  MODULATION  VOLTAGE 

Narrative:  No  data  available. 

Conclusion:  This  parameter  identifies  the  voltage  level  variation  allowance 

between  different  deviation  levels  and  is  an  essential 
element  for  frequency  modulation. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments : 


Parameter  Number  Parameter  Name 

56000  PULSE  MODULATION  (PM)  - EXTERNAL 


Narrative: 


Two  OTS  ETE  listed  this  parameter  as  external  modulation 
capability.  The  TMDE  listed  none. 


Conclusion:  The  requirement  of  this  parameter  for  the  TMDE  has  not 

been  substantiated  by  the  TMDE  data.  However,  the 
availability  of  this  parameter  enhances  equipment. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  


! 


Parameter  Number 


56400 

Narrative: 


Conclusion: 


Recommendation : 
CERCOM  Comments: 


Parameter  Name 

PULSE  MODULATION  (PM)  INTERNAL 

The  TMDE  listed  this  parameter.  No  data  available  for 
OTS  ETE.  However,  OTS  ETE  does  specify  external  PM 
capability. 

This  is  a valid  parameter  to  be  retained  based  on  the  TMDE 
capability.  However,  it  may  inhibit  competition  and/or 
eliminate  OTS  ETE  as  a source  of  supply  for  this  item. 

Retain  as  Specified 


Parameter  Number  Parameter  Name 


68000  SPURIOUS  FREQUENCY 

Narrative:  One  (1)  OTS  ETE  and  one  (1)  TMDE  listed  this  parameter. 

Insufficient  data  available  for  an  in-depth  analysis. 


Conclusion:  This  parameter  identifies  the  total  harmonic  content 

level  of  the  unmodulated  carrier.  It  is  essential  for 
spurious  frequency  suppression. 

Recommendation:  Retain  as  Specified 


CERCOM  Comments: 


Parameter  Number 


Parameter  Name 


68400  SPURIOUS  NOISE  OUTPUT 

Narrative:  No  data  available. 

Conclusion:  This  parameter  identifies  allowable  noise  level  from  the 

RF  carrier.  It  is  essential  for  RF  signal  noise  suppression. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments: 


Parameter  Number  Parameter  Name 

69600  STANDING  WAVE  RATIO  (SWR) 

Narrative:  Two  (2)  OTS  ETE  listed  this  parameter  common  to  the  OTS 

ETE  Specification. 


Conclusion:  The  need  for  minimal  SWR  level  for  proper  signal  transfer 

suggests  that  this  parameter  should  be  retained. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  

Parameter  Number  Parameter  Name 

85600  VOLTAGE  OUTPUT 

Narrative:  The  available  OTS  ETE  and  TMDE  data  is  common  to  the  OTS 

ETE  Specification. 

Conclusion:  The  common  parameter  data  suggests  competition  among  OTS 

ETE  manufacturers . 

Recommendation:  Retain  as  Specified 

CERCOM  Comments:  
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5 . SUPPORTING  DATA 


This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7)  "Definitization  of  OTS  ETE  Specification",  for  the  Signal  Generator, 
VHF-B,  OTS  ETE  Specification.  CP-7  contains  the  data  encoded  in  Subtask 
2A,  segregated  by  technical  parameter,  for  the  OTS  ETE  Specification,  4 
OTS  ETE,  and  19  Army  inventory  TMDE.  This  printout  provided  the  supporting 
data  for  the  detailed  review  and  analysis  shown  in  Section  4 of  this 
appendix. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings : 

• EXT  - External 

• GT  Greater  Than 

• NGT  - Not  Greater  Than 

• INT  - Internal 

• LT  Less  Than 

• NLT  - Not  Less  Than 

• PCT  - Percent 

• W/  - With 
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APPENDIX  H 

STROBOSCOPE 


1. 


INTRODUCTION  AND  INSTRUCTIONS 


This  appendix  presents  the  detailed  analysis,  recommendations , and 
supporting  data  applicable  to  the  "Stroboscope"  OTS  ETE  Specification. 
It  includes  supporting  publications  and  a parameter  analysis  summary. 

It  should  be  used  in  conjunction  with  the  documents  listed  in  Table  H-l 
and  other  appropriate  parts  of  this  report. 


Table  H-l 

. SUPPORTING  PUBLICATIONS  FOR  STROBOSCOPE 

ARINC  Research 
Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  1:  Engineering  Review  of  Field  Assets  to 
Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2:  Determination  of  an  Analysis  Sequence 
for  the  TMDE  Families 

1073-01-9-1567 
January  1977 

Task  3E:  Determination  of  the  Set  of  Character- 
istics of  TMDE  Families 

1073-01-15-1604 
May  1977 

Task  4/5E:  Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability  of 
Existing  TMDE 

1073-01-18-1629 
July  1977 

Task  6E : TMDE  Family  Specifications 

1076-01-1-1693 
December  1977 

Final  Report,  Task  1:  Establish  Project  Data 

Base  Structure  for  Def initization  of  Specifica- 
tions for  Families  of  Of f-the-Shelf  (OTS) 
Electronic  Test  Equipment  (ETE) 

f 


The  appendix  is  structured  to  permit  CERCOM  directly  and  completely  to 
review  the  data,  analysis,  and  recommendations  for  each  technical  parameter 
considered  in  the  analysis  and  to  make  comments  related  to  each  recommenda- 
tion. To  facilitate  the  recording  of  CERCOM  comments,  several  columns 
have  been  provided  in  the  parameter  analysis  summary.  Table  H-2,  for  CERCOM 
to  give  a brief  response  to  each  recommendation  made  for  each  analyzed 
technical  parameter.  Additional  space  for  CERCOM  remarks  is  provided  at 
the  end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  form  to  ARINC 
Research  Corporation.  This  approach  should  enhance  the  review  process  and 
prevent  misunderstandings. 


2 . IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Stroboscope": 

• TMDE  Family  Name:  Stroboscope 


• TMDE  Family  Code:  065 

• OTS  ETE  Specification  Number:  95 

3.  SUMMARY  OF  RECOMMENDATIONS 

Table  H-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.,  concur  with  the  analysis,  add  a new  parameter,  or 
modify  or  delete  an  existing  parameter.  The  "Remarks"  section  is  also 
for  CERCOM  use. 

The  numbers  of  Stroboscope  parameters  reviewed,  retained,  added, 
deleted,  modified,  or  subjected  to  other  action  are  as  follows: 


Reviewed  16 
Retained  14 
Added  0 
Deleted  0 
Modify  1 
Other  Action  1 


H-2 


Table  H-2 . SUMMARY  OF  PARAMETER  ANALYSIS  FOR  STROBOSCOPE 


4. 


DETAILED  REVIEW  AND  ANALYSIS 


This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  considered  in  this  analysis  and  summarized  in  Table  H-2.  Follow- 
ing each  parameter  listing,  the  rationale  applicable  to  the  parameter  is 
provided  in  a "Narrative" . The  narrative  is  followed  by  a "Conclusion" 
and  a "Recommendation"  applicable  to  that  specific  technical  parameter.  An 
area  is  reserved  for  CERCOM' s written  coranents.  Throughout  this  section 
the  terms  "TMDE”  and  ”OTS  ETE"  refer,  respectively,  to  the  U.S.  Army 
inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the  commercial 
market. 


Parameter  Number 


Parameter  Name 


00100  STROBOSCOPE 

Narrative:  This  parameter  is  compatible  with  the  OTS  ETE  and  TMDE 

equipment  names. 

Conclusion:  The  OTS  ETE  and  TMDE  name  is  common  to  the  OTS  ETE 

Specification. 

Recommendation:  Retain  as  Specified 

CERCOM  Comments: 


Parameter  Number  Parameter  Name 

00110  DIMENSION  IN  cm/in 

Narrative:  The  OTS  ETE  and  the  OTS  ETE  Specification  are  compatible. 


Conclusion:  The  OTS  ETE  Specification  promotes  competition  among  the 

OTS  ETE  manufacturers. 


Recommendation:  Retain  as  Specified 

CERCOM  Comments: 


Parameter  Number  Parameter  Name 

00120  WEIGHT  IN  kg/lbs 

Narrative:  The  available  data  indicates  the  OTS  ETE  and  TMDE 

parameters  are  well  below  the  OTS  ETE  Specification. 


Conclusion:  The  OTS  ETE  and  TMDE  compatibility  with  the  specification 

indicates  competition  among  OTS  ETE  manufacturers  and  that 
the  total  weight  can  be  reduced. 

Recommendation:  Modify  specification  to  read:  5 KG  (11  lbs) . 


Parameter  Number 


Parameter  Name 


00140 

Narrative: 


Conclusion: 


Recommendation : 
CERCOM  Comments: 


POWER  SOURCE/CONSUMPTION 

Two  (2)  of  four  OTS  ETE  meet  the  specification, with  no 
TMDE  listing  the  230  volt  capability  or  other  than 
60  Hz  operating  frequency. 

The  OTS  ETE  offers  increased  flexibility  with  operating 
frequencies  and  voltages.  However,  there  may  not  be  a 
requirement  for  400  Hz  and  230  Vac  power  with  the  Army 
for  this  type  of  instrument. 

Retain  as  Specified 


Parameter  Number  Parameter  Name 


00150  MTBF  (Mean  Time  Between  Failures) 

Narrative:  OTS  ETE  and  TMDE  source  documents  do  not  indicate  the 

MTBF  of  the  listed  items.  However,  the  MTBF  for  the 
OTS  ETE  Specification  was  derived  from  data  provided 
by  ETE  industry  in  response  to  a survey  conducted  under 
Contract  DAEA-18-72-A-0005, Delivery  Order  0007. 

Conclusion:  Based  on  the  available  data,  the  MTBF  specified  appears 

to  be  reasonable. 


Recommendation:  Retain  as  Specified 

CERCOM  Comments: 


. 


Parameter  Number  Parameter  Name 


00160  READOUT  METHOD 

Narrative:  There  are  various  readout  methods  employed  by  the 

ETE  industry  and  the  TMDE. 


Conclusion:  The  readout  method  should  indicate  the  reading  of  the 

parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

Recommendation:  A specific  readout  method  should  not  be  specified. 

CERCOM  Comments: 


H-6 


Parameter  Number 


Parameter  Name 


00170 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00200 

00210 

00220 

00230 

00240 

00250 

Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
24400 
Narrative : 

Conclusion: 

Recommendat ion : 
CERCOM  Comments: 


PRIMARY  INPUT  CONNECTORS 

One  (1)  OTS  ETE  listed  this  parameter.  There  is 
insufficient  data  to  make  a comparative  analysis. 


The  OTS  ETE  Specification  appears  valid  for  this 
type  of  instrument. 


Retain  as  Specified 


Parameter  Name 


ENVIRONMENTAL  CONDITIONS 
TEMPERATURE  OPER/NON-OPER 
RELATIVE  HUMIDITY 
ALTITUDE  OPER/NON-OPER 
VIBRATION  LIMIT 
SHOCK  LEVEL 

Information  on  these  parameters  for  OTS  ETE  and  TMDE  is 
insufficient  to  analyze. 


These  parameters  are  required  for  Type  III  Class  5,  Style 
E test  equipment  IAW  MIL-T-28800B. 


Retain  as  Specified 


Parameter  Name 
FLASH  CHARACTERISTICS 

The  OTS  ETE  compares  more  favorably  with  the  OTS  ETE 
Specification  than  the  TMDE  and  generally  enhances 
test  capabilities. 

The  comparisons  of  the  OTS  ETE  to  the  OTS  ETE  Specification 
indicate  competition  among  OTS  ETE  manufacturers. 


Retain  as  Specified 


H-7 


Parameter  Number 


Parameter  Name 


39600 

Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

74000 

Narrative: 

Conclusion: 

Recommenda  tion : 


LIGHT  INTENSITY 

One  (1)  OTS  ETE  listed  this  parameter. 


There  is  insufficient  data  available  to  make  a rational 
conclusion;  however,  the  specified  value  is  reasonable. 


Retain  as  Specified 


Parameter  Name 
SYNCHRONIZATION  INPUT 

Three  (3)  OTS  ETE  are  common  to  the  OTS  ETE  Specification. 
One  (1)  TMDE  of  nine  (9)  listed  this  parameter  capability. 

The  OTS  ETE  are  common  to  the  OTS  ETE  Specification  and 
indicate  adequate  competition  among  OTS  ETE  manufacturers. 

Retain  as  Specified 


CERCOM  Comments: 


This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7),  "Definitization  of  OTS  ETE  Specification",  for  the  Stroboscope 
OTS  ETE  Specification.  CP-7  contains  the  data  encoded  in  Subtask  2A, 
segregated  by  technical  parameter,  for  the  OTS  ETE  Specification  OTS  ETE, 
and  Army  inventory  TMDE . This  printout  provided  the  supporting  data  for 
the  detailed  review  and  analysis  shown  in  Section  4 of  this  appendix. 


The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 

• EXT  - External 


• GT  - Greater  Than 

• NGT  - Not  Greater  Than 

• INT  - Internal 

• LT  - Less  Than 

• NLT  - Not  Less  Than 

• PCT  - Percent 


• W/  - With 
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APPENDIX  I 


VOLTMETER,  DIFFERENTIAL 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  the  detailed  analysis,  recommendations,  and 
supporting  data  applicable  to  the  "Voltmeter,  Differential"  OTS  ETE 
Specification.  It  includes  supporting  publications  and  a parameter  analysis 
summary.  It  should  be  used  in  conjunction  with  the  documents  listed  in 
Table  1-1  and  other  appropriate  parts  of  this  report. 


Table  1-1.  SUPPORTING  PUBLICATIONS  FOR  VOLTMETER,  DIFFERENTIAL 


ARINC  Research 
Publication 
Number  and  Date 

Title 

1073-01-1-1504 
July  1976 

Task  1:  Engineering  Review  of  Field  Assets 
to  Identify  Families  of  TMDE 

1073-01-2-1517 
August  1976 

Task  2 : Determination  of  an  Analysis  Sequence 
for  the  TMDE  Families 

1073-01-4-1540 
October  1976 

Task  3B:  Determination  of  the  Set  of 
Characteristics  of  TMDE  Families 

1073-01-7-1553 
November  1976 
(Revised 

January  1977) 

Task  4/5B:  Determination  of  Best  Mix, 
Technological  Forecast,  and  Availability 
Existing  TMDE 

of 

1073-01-13-1583 
March  1977 

Task  6B:  TMDE  Family  Specification 

1076-01-1-1693 
December  1977 

Final  Report,  Task  1:  Establish  Project  Data 
Base  Structure  for  Definitization  of  Specifi- 
cations for  Families  of  Off-the-shelf  (OTS) 
Electronic  Test  Equipment  (ETE) 

The  appendix  is  structured  to  permit  CERCOM  directly  and  completely  to 
review  the  data,  analysis,  and  recommendations  for  each  technical  parameter 
considered  in  the  analysis  and  to  make  comments  related  to  each  recommenda- 
tion. To  facilitate  the  recording  of  CERCOM  comments,  several  columns  have 
been  provided  in  the  parameter  analysis  summary.  Table  1-2,  for  CERCOM  to 
give  a brief  response  to  each  recommendation  made  for  each  analyzed  tech- 
nical parameter.  Additional  space  for  CERCOM  remarks  is  provided  at  the 
end  of  each  technical  parameter  discussion. 

It  is  recommended  that  CERCOM  use  the  space  provided  to  record  their 
response  to  each  recommendation  before  returning  the  analysis  form  to 
ARINC  Research  Corporation.  This  approach  should  enhance  the  review 
process  and  prevent  misunderstandings. 


2 . IDENTIFICATION  DATA 

The  following  identification  data  are  applicable  to  the  OTS  ETE 
Specification  "Voltmeter,  Differential": 

• TMDE  Family  Name:  Voltmeter,  Differential 

• TMDE  Family  Code:  121 

• OTS  ETE  Specification  Number:  38 


3.  SUMMARY  OF  RECOMMENDATIONS 

Table  1-2  lists  all  parameter  codes  and  names  considered  in  this 
analysis  and  indicates  whether  the  parameter  was  part  of  the  OTS  ETE 
Specification,  was  contained  in  one  or  more  of  the  selected  OTS  ETE,  or 
was  contained  in  one  or  more  of  the  Army  inventory  TMDE.  It  summarizes 
the  recommendations  made  during  the  ARINC  Research  analysis.  The  last 
set  of  columns  is  provided  for  CERCOM  to  comment  on  the  ARINC  Research 
analysis  — i.e.,  concur  with  the  analysis,  add  a new  parameter,  or  modify 
or  delete  an  existing  parameter.  The  "Remarks"  section  is  also  for 
CERCOM  use. 

The  number  of  parameters  reviewed,  retained,  added,  deleted,  modified, 
or  subjected  to  other  action  are  as  follows : 

• Reviewed  19 

• Retained  15 

• Added  0 

• Deleted  0 

• Modi f y 3 

• Other  Action  1 
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Table  1-2.  SUMMARY  OF  PARAMETER  ANALYSIS  FOR  VOLTMETER,  DIFFERENTIAL 
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4.  DETAILED  REVIEW  AND  ANALYSIS 


This  section  presents  a numeric-sequential  listing  of  all  technical 
parameters  considered  in  this  analysis  and  summarized  in  Table  1-2.  Fol- 
lowing each  parameter  listing,  the  rationale  applicable  to  the  parameter 
is  provided  in  a "Narrative".  The  narrative  is  followed  by  a "Conclusion" 
and  a "Recommendation"  applicable  to  that  specific  technical  parameter. 

An  area  is  reserved  for  CERCOM’s  written  comments.  Throughout  this  section 
the  terms  "TMDE"  and  "OTS  ETE"  refer,  respectively,  to  the  U.S.  Army 
inventory  TMDE  and  to  those  ETE  selected  as  representative  of  the  commercial 
market. 
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Parameter  Number 


Parameter  Name 


00100 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 
00110 
Narrative : 

Cone lusion: 

Recommendation : 

CERCOM  Comments: 

Parameter  Number 
00120 
Narrative : 

Conclusion: 

I I • 

Recommendation : 
CERCOM  Comments: 


VOLTMETER,  DIFFERENTIAL 

The  parameter  is  the  given  name  for  the  equipment 
type. 

The  OTS  ETE  and  TMDE  names  are  common  to  the  OTS  ETE 
Specification. 

Retain  as  Specified 

Parameter  Name 
DIMENSIONS  IN  cm/in 

Two  (2)  OTS  ETE  and  five  (5)  TMDE  parameters  exceed  the 
OTS  ETE  Specification. 

Adherence  to  the  specification  would  eliminate  competition. 

Modify  OTS  ETE  Specification  to  read: 

42.5  CM  (16.75  IN)  W X 24.33  CM  (9.62)  H X 46.36  CM  (18.25  IN)  D 

Parameter  Name 
WEIGHT  IN  kg/lbs 

Two  (2)  OTS  ETE  exceed  the  OTS  ETE  Specification. 

Adherence  to  the  specification  would  eliminate  OTS  ETE 
manufacturer  competition. 

Modify  parameter  to  read:  13  KG  (29  lbs) 


Parameter  Number 


Parameter  Name 


00130 

Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 

00140 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

00150 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


ENCLOSURE  STYLE 

Only  one  (1)  OTS  ETE  listed  this  parameter. 

There  is  insufficient  data  for  a comparative  analysis. 

Retain  as  Specified 

j 


Parameter  Name 

POWER  SOURCE (S) /CONSUMPTION 

The  OTS  ETE  are  comparable  to  the  OTS  ETE  Specification. 

' 1 

J 

The  compatibility  of  the  OTS  ETE  to  the  OTS  ETE  Specification 
should  promote  adequate  OTS  ETE  manufacturer  competition. 


Retain  as  Specified 


Parameter  Name 
MTBF 


OTS  ETE  and  TMDE  Source  Documents  do  not  indicate  the  MTBF 
of  the  listed  items.  However,  the  MTBF  for  the  OTS  ETE 
Specification  was  derived  from  data  provided  by  ETE 
industry  in  response  to  a survey  conducted  under  Contract 
DAEA-18-72-A-0005,  Delivery  Order  0007. 

Based  on  available  data,  the  MTBF  specified  appears  reasonable. 


Retain  as  Specified 


i 

i 

! 

1 
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Parameter  Number 
00160 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 


00170 
Narrative : 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 


Parameter  Name 
READOUT  METHOD 

There  are  various  readout  methods  employed  by  the 
ETE  industry  and  the  TMDE. 


The  readout  method  should  indicate  the  reading  of  the 
parameter  specified  within  the  given  range  accuracy 
as  contained  in  the  OTS  ETE  Specification. 

A specific  readout  method  should  not  be  specified. 


Parameter  Name 


PRIMARY  INPUT  CONNECTOR(S) 

There  is  insufficient  data  for  a comparative  analysis. 


There  was  insufficient  data  for  analysis;  however,  the 
banana  type  plug  is  generally  used  with  this  type  of 
equipment. 


Retain  as  Specified 


Parameter  Name 


00200 

ENVIRONMENTAL  CONDITIONS 

00210 

TEMPERATURE  OPER/NON-OPER 

00220 

RELATIVE  HUMIDITY 

00230 

ALTITUDE  OPER/NON-OPER 

00240 

VIBRATION  LIMIT 

00250 

SHOCK  LEVEL 

Narrative: 

Information  on  these  parameters  for  OTS  ETE  and  TMDE 
is  insufficient  to  analyze. 

Conclusion: 

These  parameters  are  required  for  Type  III  Class  5, 

Style  E test  equipment  IAW  MIL-T-28800B. 

Recommendation : 

Retain  as  Specified 

h 

■ • 

4 • 

CERCOM  Comments: 
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Parameter  Number 


Parameter  Name 


26650 

Narrative: 

Conclusion: 

Recommendation: 
CERCOM  Comments: 

Parameter  Number 

34400 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 

Parameter  Number 

46800 

Narrative: 

Conclusion: 

Rerommendat  ion: 
CERCOM  Comments: 

1 


I 


INPUT  FREQUENCY  RANGE  MEASUREMENT 

The  available  data  shows  that  the  OTS  ETE  and  TMDE  are  not 
within  the  low  side  of  the  OTS  ETE  Specification  input 
frequency  range. 

The  parameter  low  side  inhibits  OTS  ETE  manufacturer 
competition. 


Modify  OTS  ETE  Specification  to  read:  input  frequency  range 
measurement  20  Hz  to  5 kHz. 


Parameter  Name 
INPUT  IMPEDANCE 

The  specified  parameter  meets  Army  requirements  for  the 
one  TMDE  listing  this  parameter;  there  is  insufficient 
data  on  the  TMDE. 

The  capabilities  of  the  OTS  ETE  insure  competition  among 
OTS  ETE  manufacturers. 


tain  as  Specified 


Parameter  Name 
NULL  MODE 

The  OTS  ETE  are  common  to  the  OTS  ETE  Specification. 

The  common  base  of  OTS  ETE  to  the  OTS  ETE  Specification 
provides  for  OTS  ETE  manufacturer  competition. 

Retain  Parameter 


} 1 
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Parameter  Number 
84000 
Narrative : 


Conclusion: 


Recommendation : 
CERCOM  Comments: 


Parameter  Name 


VOLTAGE  AC 

One  (1)  OTS  ETE  lists  this  parameter  common  to  the  specification. 
The  majority  of  the  TMDE  data  is  common  to  the  OTS  ETE 
Specification. 

The  available  data  of  the  OTS  ETE  parameter  is  insufficient 
for  comparative  analysis.  The  listed  TMDE  strengthens  the 
retention  need  for  this  parameter. 

Retain  as  Specified 


Parameter  Number 

84400 

Narrative: 

Conclusion: 

Recommendation : 
CERCOM  Comments: 


Parameter  Name 


VOLTAGE  DC 


The  OTS  ETE  and  majority  of  TMDE  share  a common  base  with 
OTS  ETE  Specification. 


This  base  indicates  an  adequate  competition  among  OTS 
ETE  manufacturers. 


Retain  as  Specified 
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5 . SUPPORTING  DATA 


This  section  contains  a reproduction  of  computer  printout  Number  7 
(CP-7) , "Definitization  of  OTS  ETE  Specification",  for  the  Voltmeter,  Dif- 
ferential OTS  ETE  Specification.  CP-7  contains  the  data  encoded  in  Subtask 
2A,  segregated  by  technical  parameter,  for  the  OTS  ETE  Specification,  4 
OTS  ETE,  and  13  Army  inventory  TMDE.  This  printout  provided  the  supporting 
data  for  the  detailed  review  and  analysis  shown  in  Section  4 of  this 
appendix. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings : 


EXT  - 

External 

• 

GT  - 

Greater  Than 

• 

NGT  - 

Not  Greater  Than 

• 

INT  - 

Internal 

• 

LT  - 

Less  Than 

• 

NLT  - 

Not  Less  Than 

• 

PCT  - 

Percent 

• 

W/  - 

With 

OE*INITI**TICK  CF  PT1  FTE  S PEC  I f ICAT ION  S 


APPENDIX  J 


PARAMETER  DATA  FOR  OTS  ETE  SPECIFICATION 


INTRODUCTION  AND  INSTRUCTIONS 


This  appendix  presents  parameter  data  for  the  OTS  ETE  Specification 
applicable  to  the  nine  families  considered  in  Appendixes  A through  I.  The 
appendix  is  structured  to  permit  CERCOM  directly  and  completely  to  review 
the  OTS  ETE  Specification  for  each  technical  parameter  considered  in  the 
analysis . 


SUPPORTING  DATA 


This  section  contains  a reproduction  of  computer  printout  Number  8 
(CP-8),  "OTS  ETE  Specification  Parameter  Data",  for  the  nine  families 
analyzed.  CP-8  contains  the  data  encoded  in  Subtask  2A,  segregated  by 
technical  parameter,  of  the  OTS  ETE  Specification. 


The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 


Greater  Than 


NGT  - Not  Greater  Than 


Less  Than 


NLT  - Not  Less  Than 


With 
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APPENDIX  K 


PARAMETER  DATA  OF  OTS  ETE 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  parameter  data  of  the  OTS  ETE  applicable  to 
the  nine  families  considered  in  Appendixes  A through  I.  The  appendix  is 
structured  to  permit  CERCOM  directly  and  completely  to  review  the  OTS  ETE 
technical  parameters  considered  in  the  analysis. 

2.  SUPPORTING  DATA 

This  section  contains  a reproduction  of  computer  printout  Number  9 
(CP-9),  "OTS  ETE  Parameter  Data",  for  the  nine  families  analyzed.  CP-9 
contains  the  data  encoded  in  Subtask  2A,  segregated  by  technical  parameter, 
for  the  OTS  ETE. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 


EXT 

- External 

GT 

- Greater  Than 

NGT 

- Not  Greater  Than 

I NT 

- Internal 

LT 

- Less  Than 

NLT 

- Not  Less  Than 

PCT 

- Percent 
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APPENDIX  L 


PARAMETER  DATA  OF  U.S.  ARMY  TMDE 


1.  INTRODUCTION  AND  INSTRUCTIONS 

This  appendix  presents  parameter  data  of  the  U.S.  Army  TMDE  applicable 
to  the  nine  families  considered  in  Appendixes  A through  I.  The  appendix  is 
structured  to  permit  CERCOM  directly  and  completely  to  review  the  TMDE  data 
for  each  technical  parameter  considered  in  the  analysis. 


2 . SUPPORTING  DATA 

This  section  contains  a reproduction  of  computer  printout  Number  10 
(CP-10),  U.S.  Army  TMDE  Parameter  Data",  applicable  to  the  nine  families 
analyzed.  CP-10  contains  the  data  encoded  in  Subtask  2A,  segregated  by 
technical  parameter,  of  the  U.S.  Army  TMDE. 

The  following  nonelectronic  abbreviations  are  used  throughout  the 
computer  listings: 


EXT  - 

External 

GT  - 

Greater  Than 

NGT  - 

Not  Greater  Than 

INT  - 

Internal 

LT  - 

Less  Than 

NLT  - 

Not  Less  than 

PCT  - 

Percent 

W/  - 

With 
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